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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent a 
gap from being provided after fastening and 
to perform fastening prevented from 
production of the change of a position with 
the lapse of time. 

SOLUTION: A mandrel 31 comprises a head 
part 31 f brought into contact with one end 
part of an annular body 32; and a shaft part 
31a coupled to a head part 31f and inserted 
in the annular body 32. The shaft part 31a 
comprises a large first drum part 31b; a 
second drum part 31c formed in diameter 
smaller than that of the first drum part 31b; 
an expansion part 31m for fastening 
arranged between the first and second drum 
part 31b and 31c; a stepped part 31 d 
coupled to the expansion part 31m for 
fastening. The annular body 32 comprises a 
large first hole part 32b; a second hole part 

32c having diameter smaller than that of the first hole part 32b; a stepped part 32d 
arranged between the first and second hole parts 32b and 32c; and a flange part 
32h arranged at the end part of the second hole part 32c. The length of the 
expansion 31m for fastening is set to a value approximately equal to or higher than 
the lengths of a contact part between the annular body 32 and the fastening part 
31m for expansion and the flange part 32h. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS " " — 

[Claim(s)] " ' — ~~ — 

[Claim 1] In the blind rivet equipped with the annular body inserted in a concluded 
member, and the mandrel to which it inserts in this annular body and plastic 
deformation of this annular body is carried out said mandrel It has the head section 
contacted by the end section of said annular body, and the shaft section which is 
connected with this head section and inserted in said annular body. This shaft 
section While having the expanded diameter portion for conclusion prepared between 
the 1 st drum section of a large diameter, the 2nd drum section formed in the narrow 
diameter from this 1st drum section, and said 1st drum section and 2nd drum 
section, and the level difference section connected with the expanded diameter 
portion for conclusion The 2nd hole of a narrow diameter [ body / said / annular / 
hole / this / 1st hole / of large diameter /, and / 1st ], It is the blind rivet which it 
has the level difference section prepared between said 1st hole and 2nd hole, and 
the flange prepared in the edge of said 2nd hole, and that of the die length of said 
expanded diameter portion for conclusion is almost the same as that of the die 
length of the contact section of said annular body and the conclusion section for 
expanded diameters, and a flange, or is characterized by the ********. 
[Claim 2] The distance at the rear face of said head section and the tip of the 
annular body is a blind rivet according to claim 1 which is almost the same as the 
distance of the conclusion section tip for expanded diameters, and the annular body 
contact section of this conclusion section for expanded diameters, or is 
characterized by the 

[Claim 3] The blind rivet according to claim 1 or 2 characterized by beveling the tip 
of said annular body. 

[Claim 4] A blind rivet given in any of claims 1-3 characterized by the tilt angle of 
the level difference section of said mandrel being looser than the tilt angle of the 
level difference section of said annular body they are. 

[Claim 5] the [ from which said annular body constitutes said 2nd hole ] — a blind 
rivet given in any of claims 1-4 characterized by equipping the sensitive volume by 
this expanded diameter with the absorption section which absorbs the part which it 
began to see from a clearance when the sensitive volume by the expanded diameter 
in 2 annular drum section is larger than the volume of the clearance between the 
hole of the concluded body, and the periphery of the annular body they are. 
[Claim 6] Said absorption section is a blind rivet given in any of claims 1-5 
characterized by being the circular-sulcus section which was open for free passage 
to the bore of a hole, and was formed in hole opening of said flange they are. 
[Claim 7] Said absorption section is a blind rivet given in any of claims 1-5 
characterized by being the circular-sulcus section opened for free passage and 
formed in the flange of said annular body at the periphery corresponding to said 2nd 
hole they are. 

[Claim 8] Said absorption section is a blind rivet given in any of claims 1-5 
characterized by being the circular-sulcus section opened for free passage and 
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formed in the circular-sulcus section which was open for free passage to the bore of 
a hole, and was formed in hole opening of said flange, and the flange of said annular 
body at the periphery corresponding to said 2nd hole they are. 

[Claim 9] A blind rivet given in any of claims 1-8 characterized by the amount of [ of 
a minor diameter ] narrow diameter portion being between the head section of said 
mandrel, and the shaft section from the diameter of a shaft section tip they are. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the suitable blind rivet especially for 
conclusion of a copying machine etc. about the blind rivet which can be operated 
from one side. 
[0002] 

[Description of the Prior Art] As shown in drawing 1 3 , as the structure of a copying 
machine, it is divided into three, the scanner unit (a part for a read station) 51, the 
body unit (part containing a photo conductor etc.) 52, and the feed unit 53, mainly 
sequentially from the top. In the former, in order to gather the manufacture 
effectiveness of a mass-production phase, the rivet 54 was used only for the 
scanner unit 51 which does not start out of a load. 

[0003] This rivet 54 was made into the form where for example, side faces were 
folded with the sheet metal, and has made and stopped the hole. In such conclusion, 
the blind rivet 54 which can perform conclusion actuation from one side is used. This 
blind rivet 54 is equipped with the mandrel 56 which deforms plastically the annular 
body 55 by which plastic deformation is carried out, and this body 55 as shown in 
drawing 15 . 

[0004] Said body 55 equips the end of the cylinder part of the diameter of said which 
inserts in a mandrel 56 with flange 55a which contacts a concluded member. Said 
mandrel 56 is equipped with cylinder section 56b of the diameter of said which 
projects behind head section 56a which makes the cylinder part of the body 55 
buckle at a tip, and head section 56a, and fracture section 56c in which the 
constriction fractured after conclusion was formed is prepared in this cylinder 
section 56b. 

[0005] First, in order to conclude the part I material 3 and the part II material 4 
which are a concluded member using such a blind rivet, as shown in drawing 14 (A), a 
riveter 57 is equipped with a rivet 54 and it inserts in the hole of the part I material 3 
which is a part for a bond part, and the part II material 4. Next, a riveter's 57 handle 
(un-illustrating) is grasped, a mandrel 56 is lengthened in the direction alpha (refer to 
drawing 1 5 ), and the body 55 is made to buckle, as shown in drawing 14 (B). Next, as 
shown in drawing 14 (C), lengthen a mandrel 56 further, it is made to fracture from 
fracture section 56c, and conclusion is completed. 

[0006] Usually, when concluding a sheet metal and a sheet metal by the blind rivet, 
the bore diameters 3a and 4a which insert in a blind rivet are made larger enough 
than the outer diameter of the insertion part of a blind rivet, and allowances are 
given. The reason is for avoiding the point which make a rivet 54 easy to put in, the 
point which will become an increase of cost if dimensional accuracy is raised, and the 
point that the fixture for suppressing curvature if there are little allowances is 
needed for a bore diameter. 
[0007] 

[Problem(s) to be Solved by the Invention] However, in order to use such a blind 
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rivet for the body unit 52 or the feed unit 53, a load with the scanner unit 51 needs 
to be applied and it is necessary to take the difference of the direction into 
consideration first. When it concludes, in the conventional blind rivet, the part which 
gave allowances, and the clearance remain in the bore diameter. Therefore, there 
was a problem of shifting if a big load is applied. 

[0008] That is, as shown in drawing 16 , in the conventional blind rivet, Clearance S 
had occurred between the part I material 3 and the part II material 4 which are 
concluded with the annular body 55 after conclusion. If the bore diameter of the part 
I material 3 and the part II material 4 is made into the outer diameter of the annular 
body 55, the diameter of said, or the path near it, it is possible to lessen Clearance 
S. However, when Clearance S is lessened, there is a fault that workability and 
attachment nature worsen. 

[0009] About the part II material 4, it is dependent on the force based on the 
conclusion force F1 by deformation of the annular body 55 which acquired the 
physical relationship of the annular body 55 and the part I material 3 by rivet 
conclusion although the relative physical relationship of the annular body 55 and the 
part II material 4 was maintained even if it ate, and it was attached and the section 
received the force. That is, when the force f2 in which the part I material 3 and the 
part II material 4 give shearing force to the annular body 55 is received as shown in 
drawing 16 and 17, and the magnitude of shearing force f2 exceeds the product of 
the conclusion force F1 and coefficient of friction, the annular body 55 and the part I 
material 3 will move only the amount of Clearance S relatively. 

[0010] The magnitude of the conclusion force F1 and coefficient of friction have the 
large effect by the condition of the front face of the annular body 55, the part I 
material 3, and the part II material 4 etc., and migration may break out even 
according to the small force. That is, when the part I material 3 and the part II 
material 4 were concluded by the blind rivet in high location precision, and there was 
a clearance S, there was a problem that physical relationship will change as the 
structure or a mechanism element. 

[0011] Then, the purpose of this invention is to offer the blind rivet which can 
perform conclusion which change of a location does not generate with time even if it 
loses the clearance produced after conclusion, it does not spoil workability and 
attachment nature and loads, such as the bottom of a copying machine, apply to this 
part greatly. 
[0012] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose the 
blind rivet of claim 1 In the blind rivet equipped with the annular body inserted in a 
concluded member, and the mandrel to which it inserts in this annular body and 
plastic deformation of this annular body is carried out said mandrel It has the head 
section contacted by the end section of said annular body, and the shaft section 
which is connected with this head section and inserted in said annular body. This 
shaft section While having the expanded diameter portion for conclusion prepared 
between the 1st drum section of a large diameter, the 2nd drum section formed in 
the narrow diameter from this 1st drum section, and said 1st drum section and 2nd 
drum section, and the level difference section connected with the expanded diameter 
portion for conclusion The 2nd hole of a narrow diameter [ body / said / annular / 
hole / this / 1st hole / of large diameter /, and / 1st ], It has the level difference 
section prepared between said 1st hole and 2nd hole, and the flange prepared in the 
edge of said 2nd hole, and the die length of said expanded diameter portion for 
conclusion is almost the same as the die length of the contact section of said 
annular body and the conclusion section for expanded diameters, and a flange, or is 
characterized by the Moreover, in the blind rivet according to claim 1, the 

blind rivet of the distance at the rear face of said head section and the tip of the 
annular body of claim 2 is almost the same as that of the distance of the conclusion 
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section tip for expanded diameters, and the annular body contact section of this 
conclusion section for expanded diameters, or is characterized by the 
[0013] Moreover, the blind rivet of claim 3 is characterized by beveling the tip of said 
annular body in the blind rivet according to claim 1 or 2. 

[0014] Moreover, the blind rivet of claim 4 is characterized by the tilt angle of the 
level difference section of said mandrel being looser than the tilt angle of the level 
difference section of said annular body in the blind rivet given in any of claims 1-3 
they are. 

[0015] Moreover, the blind rivet of claim 5 is characterized by equipping said annular 
body with the absorption section which absorbs the part which the sensitive volume 
by this expanded diameter protruded from the clearance, when the sensitive volume 
by the expanded diameter in the 2nd annular drum section which constitutes said 
2nd hole is larger than the volume of the clearance between the hole of the 
concluded body, and the periphery of the annular body in the blind rivet given in any 
of claims 1-4 they are. 

[0016] Moreover, it is characterized by being the circular—sulcus section which the 
blind rivet of claim 6 opened said absorption section for free passage to hole opening 
of said flange at the bore of a hole in the blind rivet given in any of claims 1-5 they 
are, and was formed. 

[0017] Moreover, it is characterized by being the circular-sulcus section which the 
blind rivet of claim 7 opened said absorption section for free passage to the flange of 
said annular body at the periphery corresponding to said 2nd hole in the blind rivet 
given in any of claims 1-5 they are, and was formed. 

[0018] Moreover, it is characterized by being the circular-sulcus section which said 
absorption section opened the blind rivet of claim 8 for free passage at the periphery 
corresponding to said 2nd hole in the blind rivet given in any of claims 1-5 they are 
to the circular-sulcus section which was open for free passage to the bore of a hole, 
and was formed in hole opening of said flange, and the flange of said annular body, 
and was formed. 

[0019] Moreover, the blind rivet of claim 9 is characterized by the amount of [ of a 
minor diameter ] narrow diameter portion being from the diameter of a shaft section 
tip between the head section of said mandrel, and the shaft section in the blind rivet 
given in any of claims 1-8 they are. 
[0020] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained with reference to a drawing. In addition, in order to avoid the duplicate 
complicated explanation, the same configuration and the same configuration are 
shown with a common sign, and omit the explanation. 

[0021] Drawing 1 is the sectional view of the blind rivet concerning the example of 
reference of this invention. As shown in drawing 1 , this blind rivet is equipped with 
the mandrel 1 which deforms plastically the annular body 2 by which plastic 
deformation is carried out, and this annular body 2. 

[0022] Said annular body 2 equips the bore of the annular body 2 with 2d of annular 
level difference sections which are an expanded diameter means while equipping the 
end face of the 2g of the 2nd annular drum sections which insert in a mandrel 1 with 
2h of flanges which contact a concluded member (the part I material 3 and part II 
material 4 of drawing 2 ). the [ namely, / of tip approach ] — large diameter hole 2b 
which is the 1st hole forms in 2f of 1 annular drum sections — having — this large 
diameter hole 2b — 2d of level difference sections — minding — the — the through 
hole is continuously formed for narrow diameter hole 2c which is the 2nd hole of 2g 
of 2 annular drum sections by large diameter hole 2b, 2d of level difference sections, 
and narrow diameter hole 2c. Circular-sulcus section 2i which is the absorption 
section which absorbs the part which the sensitive volume by the expanded diameter 
protruded from Clearance S (refer to drawing 16 ) is formed in the end face side of 
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said narrow diameter hole 2c succeeding the 2g of peripheries, i.e., 2nd annular drum 
section, of the annular body 2 corresponding to narrow diameter hole 2c. Said 
circular— sulcus section 2i has the magnitude with which the expanded diameter of 
the annular body 2 is fully filled up to the edge of the clearance S formed with a 
concluded member and the annular body 2. 2d of said level difference sections is the 
inclined plane of 45 degrees to the shaft of a mandrel 1 in a predetermined include 
angle and this example of reference. 

[0023] Said mandrel 1 is connected with 1f of head sections contacted by the end 
section of the annular body 2, and 1f of head sections, and has shaft section 1a 
inserted in the annular body 2. This shaft section 1a is equipped with 1d of level 
difference sections prepared between 2nd drum section 1c formed in the narrow 
diameter from 1st drum section 1b and 1st drum section 1b of the large diameter 
connected with 1f of head sections, and 1st drum section 1b and 2nd drum section 
1c. 1d of this level difference section is formed in the inclined plane to the direction 
alpha of drawing of a mandrel 1. Moreover, 2d of level difference sections of the 
annular body 2 is also formed in the inclined plane to the direction alpha of drawing 
of a mandrel 1 like the mandrel 1. 

[0024] Fracture section 1e which is the diameter of min of a mandrel 1 is arranged 
and formed in 1f of head sections, and the opposite side on both sides of 1d of level 
difference sections at said mandrel 1 succeeding 1d of level difference sections. In 
this example of reference, this fracture section 1e follows 1d of level difference 
sections, and is formed in the V groove. Besides a V groove, although U slot etc. is 
sufficient as this fracture section 1e, it can set up a fracture location correctly by 
considering as a V groove. 1d of said level difference sections is the inclined plane of 
45 degrees to the shaft of a mandrel 1 in a predetermined include angle and this 
example of reference. 

[0025] Said 1st drum section 1b has effective length Y for conclusion according to 
the thickness of a concluded member. Moreover, said 2nd drum section 1c is held by 
the chuck as shown in drawing 14 . Compared with the annular area except the 
cross-sectional area of the appearance of the annular body 2, it is formed identically 
or greatly from the cross-sectional area of hole 4a of the concluded member in 
which an annular area from the cross-sectional area of said 1st drum section 1b 
excluding the cross-sectional area of 2nd drum section 1c inserts the annular body 
2. 

[0026] As shown in drawing 2 (A), in order to conclude the part I material 3 and the 
part II material 4 which are a concluded member using such a blind rivet First, the 
mandrel 1 inserted in the annular body 2 and the annular body 2 to the holes 3a and 
4a of the part I material 3 and the part II material 4 While inserting from the side 
which draws out a mandrel 2, next lengthening a mandrel 1 in the direction alpha of 
drawing and making the annular body 2 buckle, as shown in drawing 2 (B), the 
pressure welding of 2d of level difference sections of the annular body 2 and the 1d 
of the level difference sections of a mandrel 1 is carried out. Thereby, external force 
f3 is made to act inside 2d of level difference sections of the annular body 2 from 1d 
of level difference sections of a mandrel 1. 

[0027] According to this external force f3, the outer diameter the 2g of whose 2nd 
annular drum sections corresponding to the holes 3a and 4a of the part I material 3 
and the part II material 4 is 2g of expanded diameters, i.e., the 2nd annular drum 
section, swells. And while the amount of drawing of a mandrel 1 becomes large, the 
amount of expanded diameters increases and the clearances S between the bore of 
the holes 3a and 4a of the part I material 3 and the part II material 4 and the outer 
diameter of the 2g of the 2nd annular drum sections decrease in number. 
[0028] Since circular—sulcus section 2j which is the absorption section which 
absorbs the part which the sensitive volume by the expanded diameter protruded 
from Clearance S is formed in the end face side of said narrow diameter hole 2c at 
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this time An expanded diameter is carried out, and the 2g of the 2nd annular drum 
sections which constitute narrow diameter hole 2c can absorb, when sensitive 
volume is larger than the volume of the clearance S between the peripheries of the 
holes 3a and 4a of the concluded body, and the 2g of the 2nd annular drum sections. 
Therefore, the amount of expanded diameters can be made larger enough than 
Clearance S. 

[0029] Thus, the "body buckling process" buckled in 1st drum section 1b of the 
annular body 2 and the "body expanded diameter process" filled up with Clearance S 
are mostly completed to coincidence. In this exit status, while being able to conclude 
the part I material 3 and the part II material 4 between the buckling part of the 
annular body 2, and 2h of flanges, it is stuck to the holes 3a and 4a of the outer 
diameter of the annular body 2, the part I material 3, and the part II material 4 by the 
amount of [ of the annular body 2 ] expanded diameter portion. Next, by drawing out 
a mandrel 1 further, as shown in drawing 2 (C), it is fractured by fracture section 1e 
which is the diameter of min of a mandrel 1, and conclusion is completed. 
[0030] According to the blind rivet of this example of reference, since there is almost 
no clearance S among the holes 3a and 4a of the outer diameter of the 2g of the 2nd 
annular drum sections of the annular body 2, the part I material 3, and the part II 
material 4, also when the external force f2 (refer to drawing 1 7 ) which gives shearing 
force to the annular body 2 is received, the part I material 3 and the part II material 
4 do not move. That is, even if allowances are between the outer diameter of the 2g 
of the 2nd annular drum sections of the annular body 2 before conclusion, and Holes 
3a and 4a, the location change with time after conclusion does not occur. Moreover, 
in spite of being able to prevent a location change with time, the bore diameter of 
the holes 3a and 4a of the concluded member which inserts a blind rivet can be 
enlarged enough, it grapples and a sex is not worsened [ workability or ]. 
[0031] Moreover, it is not necessary to use the fixture for correcting the curvature 
of the part I material 3 and the part II material 4 at the time of conclusion. Since 
there are many contact parts of the annular body 2 and a concluded member and it 
is firmly fixed compared with moreover and the former, the number of RBIs of a rivet 
can be lessened. 

[0032] Furthermore, since an expanded diameter occurs almost equally in the 
direction of a path of the annular body 2 and it aligns automatically hole 3a of the 
part I material 3, and hole 4a of the part II material 4, even if play is in Holes 3a and 
4a, after conclusion, the part I material 3 and the part II material 4 shift, and are not 
concluded. 

[0033] In addition, although the annular body 2 and a mandrel 1 may be the same 
hardness, the one where the mandrel 2 is harder is desirable. For example, as JIS of 
the carbon steel line for cold forging, although there is "JIS G 3539", the one where 
hardness (HRB) is harder can be used for a mandrel 1 in two kinds in this, and the 
softer one can be used for the annular body 2. According to the include angle of an 
inclined plane, the hardness of an ingredient can be chosen suitably. 
[0034] In addition, since the annular body 2 of the blind rivet of drawing 1 was set to 
high intensity partial 2e at least with reinforcement higher than the part of others 
[ edge / 2h of flanges, and / of the opposite side ], it does not go under it in large 
diameter hole 2b whose mandrel 1 head is the 2f of the 1st annular drum sections of 
the annular body 2, it is stabilized, and can perform a buckling. In addition, said high 
intensity partial 2e is processible with swaging processing (planishing forging) etc. 
[0035] Drawing 3 is the sectional view of the blind rivet concerning other examples 
of reference, (A) is general drawing and (B) is the enlarged drawing of the level 
difference section. In the blind rivet of the example of reference of drawing 3 , the 
level difference sections 1d and 2d differ compared with the example of reference of 
drawing 1 . In this example of reference, as shown in drawing 3 (A) and (B), the level 
difference sections 1d and 2d are formed in the shape of cross-section radii, thus, a 
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cross section — circular or the configuration of a part which carries out an 
expanded diameter by forming in the shape of [ other ] a curve is changeable. 
[0036] Drawing 4 is the sectional view of the blind rivet concerning the other 
examples of reference, and (A), (B), and (C) are the sectional views of a blind rivet, 
respectively. In the blind rivet of the operation gestalt of drawing 4 (A), a different 
point from the blind rivet of the example of reference of drawing 1 is to have made 
1d of level difference sections of a mandrel 1 into the field of the rectangular 
direction to the direction alpha of drawing of a mandrel 1. Thus, since the 1st drum 
section 1b of a mandrel 1 is thicker than narrow diameter hole 2c of the annular 
body 2 even if it makes 1d of level difference sections of a mandrel 1 intersect 
perpendicularly in the direction alpha of drawing, the expanded diameter of the 
annular body 2 can be carried out. 

[0037] In the blind rivet of the example of reference of drawin g 4 (B), a different 
point from the blind rivet of the example of reference of drawing 1 is to have made 
2d of level difference sections of the annular body 2 into the field of the rectangular 
direction to the direction alpha of drawing of a mandrel 1. Thus, since the 1st drum 
section 1b of a mandrel 1 is thicker than narrow diameter hole 2c of the annular 
body 2 even if it makes 2d of level difference sections of the annular body 2 
intersect perpendicularly in the direction alpha of drawing, the expanded diameter of 
the annular body 2 can be carried out. 

[0038] In the blind rivet of the example of reference of drawing 4 (C), a different 
point from the blind rivet of the example of reference of drawing 1 is to have made 
2d of level difference sections of the annular body 2, and 1d of level difference 
sections of a mandrel 1 into the field of the rectangular direction to both the 
directions alpha of drawing of a mandrel 1. Thus, since the 1st drum section 1b of a 
mandrel 1 is thicker than narrow diameter hole 2c of the annular body 2 even if it 
makes 2d of level difference sections of the annular body 2, and 1d of both level 
difference sections of a mandrel 1 intersect perpendicularly in the direction alpha of 
drawing, the expanded diameter of the annular body 2 can be carried out. 
[0039] Drawing 5 is the sectional view of the blind rivet concerning the other 
examples of reference, and (A), (B), (C), and (D) are the sectional views of a blind 
rivet, respectively. In the blind rivet of the example of reference of drawing 5 (A), a 
different point from the blind rivet of the example of reference of drawin g 3 (A) is in 
having made fracture section 1e separate in the direction alpha of drawing of a 
mandrel 1, without making 1d of level difference sections follow. Thus, by making 
fracture section 1e of a mandrel 1 separate in the direction alpha of drawing, a 
fracture location can be set up independently with 1d of level difference sections. 
[0040] In the blind rivet of the example of reference of drawing 5 (B), a different 
point from the blind rivet of the example of reference of drawing 4 (A) is in having 
made fracture section 1e separate in the direction alpha of drawing of a mandrel 1, 
without making 1d of level difference sections follow. Thus, by making the fracture 
section of a mandrel separate in the direction alpha of drawing, a fracture location 
can be set up independently with 1 d of level difference sections. 
[0041] In the blind rivet of the example of reference of drawing 5 (C), a different 
point from the blind rivet of the example of reference of drawing 4 (B) is in having 
made fracture section 1e separate in the direction alpha of drawing of a mandrel 1, 
without making 1d of level difference sections follow. Thus, by making fracture 
section 1e of a mandrel 1 separate in the direction alpha of drawing, a fracture 
location can be set up independently with 1d of level difference sections. 
[0042] In the blind rivet of the example of reference of drawing 5 (D), a different 
point from the blind rivet of the example of reference of drawin g 4 (C) is in having 
made fracture section 1e separate in the direction alpha of drawing of a mandrel 1, 
without making 1d of level difference sections follow. Thus, by making fracture 
section 1e of a mandrel 1 separate in the direction alpha of drawing, a fracture 
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location can be set up independently with 1d of level difference sections. 
[0043] Drawing 6 is the sectional view of the blind rivet concerning the other 
examples of reference, and (A) and (B) are the sectional views of a blind rivet, 
respectively. In the blind rivet of the example of reference of drawing 6 (A), a 
different point from the blind rivet of the example of reference of drawing 5 (A) is to 
have made narrow diameter hole 12c of the annular body 12, and large diameter hole 
12b into the shape of same cone, and have constituted the through hole. That is, 
since the holes 12b and 12c have extended the annular body 12 in the shape of a 
taper toward the other end from the flange 12h side, it can process the through hole 
of the annular body 12 easily. 

[0044] In the blind rivet of the example of reference of drawing 6 (B), a different 
point from the blind rivet of the example of reference of drawing 6 (A) is to have 
made 21 d of level difference sections of shaft section 21a of a mandrel 11, and 2nd 
drum section 21c into the shape of same cone while it makes narrow diameter hole 
22c of the annular body 22, and large diameter hole 22b the shape of a cylinder of 
the diameter of said and constitutes a through hole. Thus, by constituting, the 
annular body 22 and a mandrel 21 are easily processible. 

[0045] In addition, since parts for the narrow diameter portion 11k and 21k of a 
minor diameter were formed from the diameter of a tip of the shaft sections 11a and 
21a between the head sections 11f and 21f of mandrels 11 and 21, and the shaft 
sections 1 1a and 21a as shown in drawing 6 (A) and (B), the pile lump unification of 
the point of the annular bodies 1 2 and 22 is carried out after conclusion in this 
crevice. 

[0046] Drawing 7 is the sectional view of the blind rivet concerning the operation 
gestalt of this invention. They are the sectional view showing the condition that 
drawin g 8 inserted the blind rivet of drawing 7 in the concluded body, the sectional 
view showing the condition that drawin g 9 drew out a little mandrel from the 
condition of drawing 8 , and the expanded diameter began, the sectional view 
showing the condition that drawing 10 drew out the mandrel further from the 
condition of drawing 9 , and the expanded diameter was completed, and the sectional 
view showing the condition that drawing 1 1 drew out the mandrel further from the 
condition of drawing 10 , the buckling ended it, and conclusion was completed. 
[0047] As shown in drawing 7 , this blind rivet is equipped with the mandrel 31 which 
deforms plastically the annular body 32 by which plastic deformation is carried out, 
and this annular body 32. Said annular body 32 equips the bore of cylinder part 32b 
with 32d of annular level difference sections which are an expanded diameter means 
while equipping the end face of cylinder part 32b which inserts in a mandrel 31 with 
32h of flanges which contact a concluded member, the [ namely, / of tip approach ] 
— large diameter hole 32b forms in 32f of 1 annular drum sections — having — this 
large diameter hole 32b — 32d of level difference sections — minding — the — the 
through hole is continuously formed for narrow diameter hole of 32g of 2 annular 
drum sections 32c by large diameter hole 32b, 32d of level difference sections, and 
narrow diameter hole 32c. Circular— sulcus section 32j which is the absorption 
section which absorbs the part which the sensitive volume by the expanded diameter 
protruded from Clearance S is formed in the end face side of said narrow diameter 
hole 32c. 

[0048] Said mandrel 31 is connected with 31 f of head sections contacted by the end 
section of the annular body 32, and 31f of head sections, and has shaft section 31a 
inserted in the annular body 32. 1st drum section 31b of the large diameter by which 
this shaft section 31a is connected with 31 f of head sections, With this operation 
gestalt, it has 31 d of level difference sections prepared between the 31m of the 3rd 
drum section which is a diameter of said mostly and is connected with this 1st drum 
section 31b through fracture section 31 e, 2nd drum section 31c formed in the narrow 
diameter from 1st drum section 31b, and 1st drum section 31b and 2nd drum section 
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31c. 31 d of this level difference section is formed in the inclined plane to the 
direction alpha of drawing of a mandrel 31. Moreover, 32d of level difference sections 
of the annular body 32 is also formed in the inclined plane to the direction alpha of 
drawing of a mandrel 31 like the mandrel 31. Said fracture section 31 e is the 
diameter of min of a mandrel 31. Moreover, as shown in drawing 7 , the tilt angle to 
the shaft of the mandrel 31 of 31 d of level difference sections with which a mandrel 
31 is equipped is looser than the tilt angle to the shaft of the mandrel 31 of 32d of 
level difference sections with which the annular body 32 is equipped. 
[0049] As shown in drawing 7 , W in said blind rivet The distance at the rear face of 
31f of head sections of a mandrel 31 , and the tip of the annular body 32, The die 
length for which X depends on the sum total thickness of a concluded member by 
the die length of the conclusion effective section for expanded diameters, As for the 
die length for which Y depends on the sum total thickness of a concluded member 
like X by the die length of the conclusion effective section for buckling, and Z1, the 
distance from an expanded diameter starting position to the flange 32h back end and 
Z2 are the distance from an expanded diameter starting position to a flange face. 
Here, X>=Z2 is the conditions for fully carrying out an expanded diameter, and W>=V 
is the conditions for making it buckle after an expanded diameter. 
[0050] In order to conclude the part I material and the part II material which are a 
concluded member using such a blind rivet, as shown in drawing 8 , the mandrel 31 
inserted in the annular body 32 and the annular body 32 is first inserted in the holes 
3a and 4a of the part I material 3 and the part II material 4 from the side which draws 
out a mandrel 31. In this condition of having inserted, Clearance S is generated 
between the hole inner circumference of the part I material 3 and the part II material 
4, and the periphery of the 32g of the 2nd annular cylinder parts of the annular body 
32. 

[0051] Next, as shown in drawin g 9 , a mandrel 31 is lengthened in the direction alpha 
of drawing, the pressure welding of the 31 d of the level difference sections of a 
mandrel 31 is carried out to 32d of level difference sections of the annular body 32, 
and an expanded diameter is started. Thereby, external force f3 is made to act inside 
32d of level difference sections of the annular body 32 from 31 d of level difference 
sections of a mandrel 31. According to this external force f3, the part of the annular 
body 32 corresponding to the holes 3a and 4a of the part I material 3 and the part II 
material 4 carries out an expanded diameter. And while the amount of drawing of a 
mandrel 31 becomes large, the amount of expanded diameters increases and the 
clearances S between the bore of the holes 3a and 4a of the part I material 3 and 
the part II material 4 and the outer diameter of the annular body 32 decrease in 
number. 

[0052] Since circular— sulcus section 32j which is the absorption section which 
absorbs the part which the sensitive volume by the expanded diameter protruded 
from Clearance S is formed in the end face side of said narrow diameter hole 32c at 
this time An expanded diameter is carried out, and the 32g of the 2nd annular drum 
sections which constitute 2nd hole 4a can absorb, when sensitive volume is larger 
than the volume of the clearance S between the holes 3a and 4a of the concluded 
body, and the periphery of the annular body 32. 

[0053] Next, as shown in drawing 10 , a mandrel 31 is further lengthened in the 
direction alpha of drawing from the condition of drawing 9 , an expanded diameter is 
terminated, and a "body expanded diameter process" is completed. Where this "body 
expanded diameter process" is completed, the part of the 32g of the 2nd annular 
cylinder parts which carried out the expanded diameter has filled up the clearance S 
produced between hole 3a of the part I material 3 and the part II material 4, 4a inner 
circumference, and the periphery of the 32g of the 2nd annular cylinder parts of the 
annular body 32. Moreover, the part of the 32g of the 2nd annular cylinder parts 
which carried out the expanded diameter is expanded to the edge of Clearance S by 
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annular crevice 32i prepared in the root of 32h of flanges of the annular body 32. 
This sticks the 32g of the 2nd annular cylinder parts of the part I material 3 and the 
part II material 4, and the annular body 32. And 31 f of head sections of a mandrel 31 
contacts the point of the annular body 32. 

[0054] Next, as shown in drawing 1 1 , conclusion is completed by lengthening a 
mandrel 31 in the direction alpha of drawing further from the condition of drawin g 
10 , making the 32f of the 1st annular drum sections of the annular body 32 buckle, 
terminating a "body buckling process", lengthening a mandrel in the direction alpha 
of drawing further, and making it fracture by fracture section 31 e. 
[0055] According to the blind rivet of this operation gestalt, since there is almost no 
clearance S between the holes of the outer diameter of the annular body 32, the part 
I material 3, and the part II material 4, also when external force which gives shearing 
force to the annular body 31 is received, the part I material 3 and the part II material 
4 do not move. That is, even if allowances are between the outer diameter of the 
annular body 32 before conclusion, and Holes 3a and 4a, the location change with 
time after conclusion does not occur. 

[0056] Moreover, it is not necessary to use the fixture for correcting the curvature 
of the part I material 3 and the part II material 4 at the time of conclusion. Since 
there are many contact parts of the annular body 32 and a concluded member and it 
is firmly fixed compared with moreover and the former, the number of RBIs of a rivet 
can be lessened. 

[0057] Furthermore, since an expanded diameter occurs almost equally in the 
direction of a path of the annular body 32 and it aligns automatically hole 3a of the 
part I material 3, and hole 4a of the part II material 4, even if play is in Holes 3a and 
4a, after conclusion, the part I material 3 and the part II material 4 shift, and are not 
concluded. 

[0058] Furthermore, since a "body buckling process" is made to start after a "body 
expanded diameter process" is completed, it is not necessary to make the drawing 
force of the mandrel 31 required for a "body expanded diameter process", and the 
drawing force of the mandrel 31 required for a "body buckling process" able to act 
on coincidence, the load applied to a mandrel 31 at the time of conclusion can be 
divided, and, thereby, the drawing force required at the time of conclusion can be 
made small. Moreover, what also has the few tensile strength of mandrel 31 the very 
thing can be used. 

[0059] In addition, a level difference sections [ of the annular body 32 and the 
mandrel 31 which the blind rivet of this invention has / 32d and 31 d ] configuration is 
good also as the level difference sections 32d and 31 d of a configuration with the 
shape of cross-section radii as shown in drawing 1212 in addition to a taper 
configuration like drawing 7 . 
[0060] 

[Effect of the Invention] According to the blind rivet of this invention, so that clearly 
from the above explanation In the blind rivet equipped with the annular body inserted 
in a concluded member, and the mandrel to which it inserts in this annular body and 
plastic deformation of this annular body is carried out said mandrel It has the head 
section contacted by the end section of said annular body, and the shaft section 
which is connected with this head section and inserted in said annular body. This 
shaft section While having the expanded diameter portion for conclusion prepared 
between the 1st drum section of a large diameter, the 2nd drum section formed in 
the narrow diameter from this 1st drum section, and said 1st drum section and 2nd 
drum section, and the level difference section connected with the expanded diameter 
portion for conclusion The 2nd hole of a narrow diameter [ body / said / annular / 
hole / this / 1st hole / of large diameter /, and / 1st ], It has the level difference 
section prepared between said 1st hole and 2nd hole, and the flange prepared in the 
edge of said 2nd hole. The die length of said expanded diameter portion for 
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conclusion Since it is almost the same as the die length of the contact section of 
said annular body and the conclusion section for expanded diameters, and a flange or 
is characterized by the ******** The clearance produced after conclusion can be 
lost and the blind rivet which can perform conclusion which change of a location 
does not generate with time even if it does not spoil workability and attachment 
nature and loads, such as the bottom of a copying machine, apply to this part greatly 
can be offered. 

[0061] The distance at the rear face of said head section, and the tip of the annular 
body Since it is almost the same as the distance of the conclusion section tip for 
expanded diameters, and the annular body contact section of this conclusion section 
for expanded diameters or is characterized by the ******** An expanded diameter 
process and a buckling process can be divided and it is not necessary to make the 
drawing force of a mandrel required for an expanded diameter process, and the 
drawing force of a mandrel required for a buckling process act on coincidence. At the 
time of conclusion, the load concerning a mandrel can be divided and, thereby, the 
drawing force required at the time of conclusion can be made small. Moreover, what 
also has the few tensile strength of the mandrel itself can be used. 
[0062] Since it is characterized by beveling the tip of said annular body, it is not 
caught in case a blind rivet is inserted in the hole of the concluded body, and can 
insert efficiently. 

[0063] Since the tilt angle of the level difference section of said mandrel is looser 
than the tilt angle of the level difference section of said annular body, an expanded 
diameter can be carried out efficiently. 

[0064] Since the sensitive volume by this expanded diameter is equipped with the 
absorption section which absorbs the part overflowing from a clearance when the 
sensitive volume by the expanded diameter in the 2nd annular drum section which 
constitutes said 2nd hole is larger than the volume of the clearance between the 
hole of the concluded body, and the periphery of the annular body, said annular body 
can fully be filled up with a clearance. 

[0065] Since said absorption section is characterized by being the circular-sulcus 
section which was open for free passage to the bore of a hole, and was formed in 
hole opening of said flange, it can absorb the flash part of an expanded diameter by 
this circular-sulcus section, and can fully be filled up with a clearance. 
[0066] Since said absorption section is characterized by being the circular-sulcus 
section opened for free passage and formed in the flange of said annular body at the 
periphery corresponding to said 2nd hole, it can absorb the flash part of an expanded 
diameter efficiently by this circular-sulcus section, and can fully be filled up with a 
clearance. 

[0067] Since it is characterized by the amount of [ of a minor diameter ] narrow 
diameter portion being between the head section of said mandrel, and the shaft 
section from the diameter of a shaft section tip, after conclusion, the tip of the 
annular body is made hard a mandrel and it can unify. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view of the blind rivet concerning the example of 
reference. 

[Drawing 2] It is drawing for explaining conclusion of the blind rivet of drawin g 1 . 
[Drawing 3] It is drawing for explaining the modification of the blind rivet of drawing 
1 . 

[Drawing 4] It is drawing for explaining the modification of the blind rivet of drawin g 
1. 

[Drawing 5] It is drawing for explaining the modification of the blind rivet of drawing 
1. 

[Drawing 6] It is drawing for explaining other examples of the blind rivet of the 
example of reference. 

[Drawing 7] It is drawing for explaining the operation gestalt of the blind rivet of this 
invention. 

[Drawing 8] It is drawing for explaining conclusion of the blind rivet of drawing 7 . 
[Drawing 9] It is drawing for explaining conclusion of the blind rivet of drawing 7 . 
[Drawing 10] It is drawing for explaining conclusion of the blind rivet of drawin g 7 . 
[Drawin g 11] It is drawing for explaining conclusion of the blind rivet of drawin g 7 . 
[Drawing 12] It is drawing for explaining the modification of the blind rivet of drawing 
7 . 

[Drawing 1 3] It is drawing for explaining the outline of each unit of a copying 
machine. 

[Drawing 14] It is drawing for explaining conclusion of the conventional blind rivet. 
[Drawing 1 5] It is the sectional view of the conventional blind rivet. 
[Drawing 16] It is drawing for explaining the conclusion condition of the conventional 
blind rivet. 

[Drawing 17] It is drawing for explaining the shearing force which acts on the 
conventional blind rivet. 
[Description of Notations] 

3 Part I Material 

4 Part II Material 
31 Mandrel 

31a Shaft section 
31b The 1st drum section 
31c The 2nd drum section 
31 d Level difference section 

31 e Fracture section 
31f Head section 

32 Annular Body 

32b Large diameter hole 
32c Narrow diameter hole 
32d Level difference section 
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32f 1 annular drum section 

32g The 2nd annular drum section 

32h Flange 



[Translation done.] 



http:/ / www4.ipdl.ncipi.gojp/cgi-bin/ tran_web_cgi_ejje 



2006/05/1 



JP,1 0-30681 3,A [DRAWINGS] 



1/6 v 



* NOTICES * 

JPO and NCI PI are not: responsible for any 
damages caused by the use of this translation . 

LThis document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawing 11] 
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[Drawing 12] 
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[Proposed Amendment] 

[Document Name] Specification 

[Title of the Invention] Blind rivet 

[Claim(s)] 

[Claim 1] In the blind rivet equipped with the annular body inserted in a concluded 
member, and the mandrel to which it inserts in this annular body and plastic 
deformation of this annular body is carried out, 

Said mandrel has the head section contacted by the end section of said annular 
body, and the shaft section which is connected with this head section and inserted in 
said annular body. This shaft section While having the expanded diameter portion for 
conclusion prepared between the 1st drum section of a large diameter, the 2nd drum 
section formed in the narrow diameter from this 1st drum section, and said 1st drum 
section and 2nd drum section, and the level difference section connected with the 
expanded diameter portion for conclusion, 

Said annular body is equipped with the level difference section prepared between the 
1 st hole of a large diameter, the 2nd hole of a narrow diameter [ hole / this / 1st 1 
and said 1st hole and 2nd hole, and the flange prepared in the edge of said 2nd hole, 
The die length of said expanded diameter portion for conclusion is a blind rivet which 
is almost the same as the die length of the contact section of said annular body and 
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the conclusion section for expanded diameters, and a flange, or is characterized by 

the 5 i c3 i C5 l C3 i C3 4 c5 t C3 i C3 t c . 

[Claim 2] The distance at the rear face of said head section and the tip of the 
annular body is a blind rivet according to claim 1 which is almost the same as the 
distance of the conclusion section tip for expanded diameters, and the annular body 
contact section of this conclusion section for expanded diameters, or is 
characterized by the 

[Claim 3] The blind rivet according to claim 1 or 2 characterized by the tilt angle of 
the level difference section of said mandrel being looser than the tilt angle of the 
level difference section of said annular body. 
[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the suitable blind rivet especially for 
conclusion of a copying machine etc. about the blind rivet which can be operated 
from one side. 
[0002] 

[Description of the Prior Art] As shown in drawing 13, as the structure of a copying 
machine, it is divided into three, the scanner unit (a part for a read station) 51, the 
body unit (part containing a photo conductor etc.) 52, and the feed unit 53, mainly 
sequentially from the top. In the former, in order to gather the manufacture 
effectiveness of a mass-production phase, the rivet 54 was used only for the 
scanner unit 51 which does not start out of a load. 

[0003] This rivet 54 was made into the form where for example, side faces were 
folded with the sheet metal, and has made and stopped the hole. In such conclusion, 
the blind rivet 54 which can perform conclusion actuation from one side is used. This 
blind rivet 54 is equipped with the mandrel 56 which deforms plastically the annular 
body 55 by which plastic deformation is carried out, and this body 55 as shown in 
drawing 15. 

[0004] Said body 55 equips the end of the cylinder part of the diameter of said which 
inserts in a mandrel 56 with flange 55a which contacts a concluded member. Said 
mandrel 56 is equipped with cylinder section 56b of the diameter of said which 
projects behind head section 56a which makes the cylinder part of the body 55 
buckle at a tip, and head section 56a, and fracture section 56c in which the 
constriction fractured after conclusion was formed is prepared in this cylinder 
section 56b. 

[0005] First, in order to conclude the part I material 3 and the part II material 4 
which are a concluded member using such a blind rivet, as shown in drawing 14 (A), a 
riveter 57 is equipped with a rivet 54 and it inserts in the hole of the part I material 3 
which is a part for a bond part, and the part II material 4. Next, a riveters 57 handle 
(unHllustrating) is grasped, a mandrel 56 is lengthened in the direction alpha (refer to 
drawing 15), and the body 55 is made to buckle, as shown in drawing 14 (B). Next, as 
shown in drawing 14 (C), lengthen a mandrel 56 further, it is made to fracture from 
fracture section 56c, and conclusion is completed. 

[0006] Usually, when concluding a sheet metal and a sheet metal by the blind rivet, 
the bore diameters 3a and 4a which insert in a blind rivet are made larger enough 
than the outer diameter of the insertion part of a blind rivet, and allowances are 
given. The reason is for avoiding the point which make a rivet 54 easy to put in, the 
point which will become an increase of cost if dimensional accuracy is raised, and the 
point that the fixture for suppressing curvature if there are little allowances is 
needed for a bore diameter. 
[0007] 

[Problem(s) to be Solved by the Invention] However, in order to use such a blind 
rivet for the body unit 52 or the feed unit 53, a load with the scanner unit 51 needs 
to be applied and it is necessary to take the difference of the direction into 
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consideration first. When it concludes, in the conventional blind rivet the part which 
gave allowances, and the clearance remain in the bore diameter. Therefore, there 
was a problem of shifting if a big load is applied. 

[0008] That is, as shown in drawing 16, in the conventional blind rivet, Clearance S 
had occurred between the part I material 3 and the part II material 4 which are 
concluded with the annular body 55 after conclusion. If the bore diameter of the part 
I material 3 and the part II material 4 is made into the outer diameter of the annular 
body 55, the diameter of said, or the path near it, it is possible to lessen Clearance 
S. However, when Clearance S is lessened, there is a fault that workability and 
attachment nature worsen. 

[0009] About the part II material 4, it is dependent on the force based on the 
conclusion force F1 by deformation of the annular body 55 which acquired the 
physical relationship of the annular body 55 and the part I material 3 by rivet 
conclusion although the relative physical relationship of the annular body 55 and the 
part II material 4 was maintained even if it ate, and it was attached and the section 
received the force. That is, when the force f2 in which the part I material 3 and the 
part II material 4 give shearing force to the annular body 55 is received as shown in 
drawing 16 and 17, and the magnitude of shearing force f2 exceeds the product of 
the conclusion force F1 and coefficient of friction, the annular body 55 and the part I 
material 3 will move only the amount of Clearance S relatively. 

[0010] The magnitude of the conclusion force F1 and coefficient of friction have the 
large effect by the condition of the front face of the annular body 55, the part I 
material 3, and the part II material 4 etc., and migration may break out even 
according to the small force. That is, when the part I material 3 and the part II 
material 4 were concluded by the blind rivet in high location precision, and there was 
a clearance S, there was a problem that physical relationship will change as the 
structure or a mechanism element. 

[0011] Then, the purpose of this invention is to offer the blind rivet which can 
perform conclusion which change of a location does not generate with time even if it 
loses the clearance produced after conclusion, it does not spoil workability and 
attachment nature and loads, such as the bottom of a copying machine, apply to this 
part greatly. 
[0012] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose the 
blind rivet of claim 1 In the blind rivet equipped with the annular body inserted in a 
concluded member, and the mandrel to which it inserts in this annular body and 
plastic deformation of this annular body is carried out said mandrel It has the head 
section contacted by the end section of said annular body, and the shaft section 
which is connected with this head section and inserted in said annular body. This 
shaft section While having the expanded diameter portion for conclusion prepared 
between the 1st drum section of a large diameter, the 2nd drum section formed in 
the narrow diameter from this 1st drum section, and said 1st drum section and 2nd 
drum section, and the level difference section connected with the expanded diameter 
portion for conclusion The 2nd hole of a narrow diameter [ body / said / annular / 
hole / this / 1st hole / of large diameter /, and / 1st ], It has the level difference 
section prepared between said 1st hole and 2nd hole, and the flange prepared in the 
edge of said 2nd hole, and the die length of said expanded diameter portion for 
conclusion is almost the same as the die length of the contact section of said 
annular body and the conclusion section for expanded diameters, and a flange, or is 
characterized by the ********. Moreover, in the blind rivet according to claim 1, the 
blind rivet of the distance at the rear face of said head section and the tip of the 
annular body of claim 2 is almost the same as that of the distance of the conclusion 
section tip for expanded diameters, and the annular body contact section of this 
conclusion section for expanded diameters, or is characterized by the 
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[0013] Moreover, the blind rivet of claim 3 is characterized by the tilt angle of the 
level difference section of said mandrel being looser than the tilt angle of the level 
difference section of said annular body in the blind rivet according to claim 1 or 2. 
[0014] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained with reference to a drawing. In addition, in order to avoid the duplicate 
complicated explanation, the same configuration and the same configuration are 
shown with a common sign, and omit the explanation. 

[0015] Drawing 1 is the sectional view of the blind rivet concerning the example of 
reference of this invention. As shown in drawing 1, this blind rivet is equipped with 
the mandrel 1 which deforms plastically the annular body 2 by which plastic 
deformation is carried out, and this annular body 2. 

[0016] Said annular body 2 equips the bore of the annular body 2 with 2d of annular 
level difference sections which are an expanded diameter means while equipping the 
end face of the 2g of the 2nd annular drum sections which insert in a mandrel 1 with 
2h of flanges which contact a concluded member (the part I material 3 and part II 
material 4 of drawing 2). the [ namely, / of tip approach ] — large diameter hole 2b 
which is the 1st hole forms in 2f of 1 annular drum sections — having — this large 
diameter hole 2b — 2d of level difference sections — minding — the — the through 
hole is continuously formed for narrow diameter hole 2c which is the 2nd hole of 2g 
of 2 annular drum sections by large diameter hole 2b, 2d of level difference sections, 
and narrow diameter hole 2c. Circular-sulcus section 2i which is the absorption 
section which absorbs the part which the sensitive volume by the expanded diameter 
protruded from Clearance S (refer to drawing 1 6) is formed in the end face side of 
said narrow diameter hole 2c succeeding the 2g of peripheries, i.e., 2nd annular drum 
section, of the annular body 2 corresponding to narrow diameter hole 2c. Said 
circular-sulcus section 2i has the magnitude with which the expanded diameter of 
the annular body 2 is fully filled up to the edge of the clearance S formed with a 
concluded member and the annular body 2. 2d of said level difference sections is the 
inclined plane of 45 degrees to the shaft of a mandrel 1 in a predetermined include 
angle and this example of reference. 

[0017] Said mandrel 1 is connected with 1f of head sections contacted by the end 
section of the annular body 2, and 1f of head sections, and has shaft section 1a 
inserted in the annular body 2. This shaft section 1a is equipped with 1d of level 
difference sections prepared between 2nd drum section 1 c formed in the narrow 
diameter from 1st drum section 1b and 1st drum section 1b of the large diameter 
connected with 1f of head sections, and 1st drum section 1b and 2nd drum section 
1c. 1d of this level difference section is formed in the inclined plane to the direction 
alpha of drawing of a mandrel 1 . Moreover, 2d of level difference sections of the 
annular body 2 is also formed in the inclined plane to the direction alpha of drawing 
of a mandrel 1 like the mandrel 1. 

[0018] Fracture section 1e which is the diameter of min of a mandrel 1 is arranged 
and formed in 1f of head sections, and the opposite side on both sides of 1d of level 
difference sections at said mandrel 1 succeeding 1d of level difference sections. In 
this example of reference, this fracture section 1e follows 1d of level difference 
sections, and is formed in the V groove. Besides a V groove, although U slot etc. is 
sufficient as this fracture section 1e, it can set up a fracture location correctly by 
considering as a V groove. 1d of said level difference sections is the inclined plane of 
45 degrees to the shaft of a mandrel 1 in a predetermined include angle and this 
example of reference. 

[0019] Said 1st drum section 1b has effective length Y for conclusion according to 
the thickness of a concluded member. Moreover, said 2nd drum section 1c is held by 
the chuck as shown in drawing 14. Compared with the annular area except the 
cross-sectional area of the appearance of the annular body 2, it is formed identically 



../tran_web_cgi_ejue?u=http%3A%2F%2Fwww4.ipdl.ncipi.gojp%2FTokujitu%2Ftjh 2006/05/12 



5/12 /<— v 



or greatly from the cross-sectional area of hole 4a of the concluded member in 
which an annular area from the cross-sectional area of said 1st drum section 1b 
excluding the cross-sectional area of 2nd drum section 1c inserts the annular body 
2. 

[0020] As shown in drawing 2 (A), in order to conclude the part I material 3 and the 
part II material 4 which are a concluded member using such a blind rivet First, the 
mandrel 1 inserted in the annular body 2 and the annular body 2 to the holes 3a and 
4a of the part I material 3 and the part II material 4 While inserting from the side 
which draws out a mandrel 2, next lengthening a mandrel 1 in the direction alpha of 
drawing and making the annular body 2 buckle, as shown in drawing 2 (B), the 
pressure welding of 2d of level difference sections of the annular body 2 and the 1d 
of the level difference sections of a mandrel 1 is carried out. Thereby, external force 
f3 is made to act inside 2d of level difference sections of the annular body 2 from 1d 
of level difference sections of a mandrel 1 . 

[0021] According to this external force f3, the outer diameter the 2g of whose 2nd 
annular drum sections corresponding to the holes 3a and 4a of the part I material 3 
and the part II material 4 is 2g of expanded diameters, i.e., the 2nd annular drum 
section, swells. And while the amount of drawing of a mandrel 1 becomes large, the 
amount of expanded diameters increases and the clearances S between the bore of 
the holes 3a and 4a of the part I material 3 and the part II material 4 and the outer 
diameter of the 2g of the 2nd annular drum sections decrease in number. 
[0022] Since circular— sulcus section 2j which is the absorption section which 
absorbs the part which the sensitive volume by the expanded diameter protruded 
from Clearance S is formed in the end face side of said narrow diameter hole 2c at 
this time An expanded diameter is carried out, and the 2g of the 2nd annular drum 
sections which constitute narrow diameter hole 2c can absorb, when sensitive 
volume is larger than the volume of the clearance S between the peripheries of the 
holes 3a and 4a of the concluded body, and the 2g of the 2nd annular drum sections. 
Therefore, the amount of expanded diameters can be made larger enough than 
Clearance S. 

[0023] Thus, the "body buckling process" buckled in 1st drum section 1b of the 
annular body 2 and the "body expanded diameter process" filled up with Clearance S 
are mostly completed to coincidence. In this exit status, while being able to conclude 
the part I material 3 and the part II material 4 between the buckling part of the 
annular body 2, and 2h of flanges, it is stuck to the holes 3a and 4a of the outer 
diameter of the annular body 2, the part I material 3, and the part II material 4 by the 
amount of [ of the annular body 2 ] expanded diameter portion. Next, by drawing out 
a mandrel 1 further, as shown in drawing 2 (C), it is fractured by fracture section 1e 
which is the diameter of min of a mandrel 1, and conclusion is completed. 
[0024] According to the blind rivet of this example of reference, since there is almost 
no clearance S among the holes 3a and 4a of the outer diameter of the 2g of the 2nd 
annular drum sections of the annular body 2, the part I material 3, and the part II 
material 4, also when the external force f2 (refer to drawing 17) which gives shearing 
force to the annular body 2 is received, the part I material 3 and the part II material 
4 do not move. That is, even if allowances are between the outer diameter of the 2g 
of the 2nd annular drum sections of the annular body 2 before conclusion, and Holes 
3a and 4a, the location change with time after conclusion does not occur. Moreover, 
in spite of being able to prevent a location change with time, the bore diameter of 
the holes 3a and 4a of the concluded member which inserts a blind rivet can be 
enlarged enough, it grapples and a sex is not worsened [ workability or ]. 
[0025] Moreover, it is not necessary to use the fixture for correcting the curvature 
of the part I material 3 and the part II material 4 at the time of conclusion. Since 
there are many contact parts of the annular body 2 and a concluded member and it 
is firmly fixed compared with moreover and the former, the number of RBIs of a rivet 
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can be lessened 

[0026] Furthermore, since an expanded diameter occurs almost equally in the 
direction of a path of the annular body 2 and it aligns automatically hole 3a of the 
part I material 3, and hole 4a of the part II material 4, even if play is in Holes 3a and 
4a, after conclusion, the part I material 3 and the part II material 4 shift, and are not 
concluded. 

[0027] In addition, although the annular body 2 and a mandrel 1 may be the same 
hardness, the one where the mandrel 2 is harder is desirable. For example, as JIS of 
the carbon steel line for cold forging, although there is "JIS G 3539", the one where 
hardness (HRB) is harder can be used for a mandrel 1 in two kinds in this, and the 
softer one can be used for the annular body 2. According to the include angle of an 
inclined plane, the hardness of an ingredient can be chosen suitably. 
[0028] In addition, since the annular body 2 of the blind rivet of drawing 1 was set to 
high intensity partial 2e at least with reinforcement higher than the part of others 
[ edge / 2h of flanges, and / of the opposite side ], it does not go under it in large 
diameter hole 2b whose mandrel 1 head is the 2f of the 1st annular drum sections of 
the annular body 2, it is stabilized, and can perform a buckling. In addition, said high 
intensity partial 2e is processible with swaging processing (planishing forging) etc. 
[0029] Drawing 3 is the sectional view of the blind rivet concerning other examples 
of reference, (A) is general drawing and (B) is the enlarged drawing of the level 
difference section. In the blind rivet of the example of reference of drawing 3, the 
level difference sections 1 d and 2d differ compared with the example of reference of 
drawing 1. In this example of reference, as shown in drawing 3 (A) and (B), the level 
difference sections 1d and 2d are formed in the shape of cross-section radii, thus, a 
cross section — circular or the configuration of a part which carries out an 
expanded diameter by forming in the shape of [ other ] a curve is changeable. 
[0030] Drawing 4 is the sectional view of the blind rivet concerning the other 
examples of reference, and (A), (B), and (C) are the sectional views of a blind rivet, 
respectively. In the blind rivet of the operation gestalt of drawing 4 (A), a different 
point from the blind rivet of the example of reference of drawing 1 is to have made 
1d of level difference sections of a mandrel 1 into the field of the rectangular 
direction to the direction alpha of drawing of a mandrel 1. Thus, since the 1st drum 
section 1b of a mandrel 1 is thicker than narrow diameter hole 2c of the annular 
body 2 even if it makes 1d of level difference sections of a mandrel 1 intersect 
perpendicularly in the direction alpha of drawing, the expanded diameter of the 
annular body 2 can be carried out. 

[0031] In the blind rivet of the example of reference of drawing 4 (B), a different 
point from the blind rivet of the example of reference of drawing 1 is to have made 
2d of level difference sections of the annular body 2 into the field of the rectangular 
direction to the direction alpha of drawing of a mandrel 1. Thus, since the 1st drum 
section 1b of a mandrel 1 is thicker than narrow diameter hole 2c of the annular 
body 2 even if it makes 2d of level difference sections of the annular body 2 
intersect perpendicularly in the direction alpha of drawing, the expanded diameter of 
the annular body 2 can be carried out. 

[0032] In the blind rivet of the example of reference of drawing 4 (C), a different 
point from the blind rivet of the example of reference of drawing 1 is to have made 
2d of level difference sections of the annular body 2, and 1d of level difference 
sections of a mandrel 1 into the field of the rectangular direction to both the 
directions alpha of drawing of a mandrel 1. Thus, since the 1st drum section 1b of a 
mandrel 1 is thicker than narrow diameter hole 2c of the annular body 2 even if it 
makes 2d of level difference sections of the annular body 2, and 1d of both level 
difference sections of a mandrel 1 intersect perpendicularly in the direction alpha of 
drawing, the expanded diameter of the annular body 2 can be carried out. 
[0033] Drawing 5 is the sectional view of the blind rivet concerning the other 
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examples of reference, and (A), (B), (C), and (D) are the sectional views of a blind 
rivet, respectively. In the blind rivet of the example of reference of drawing 5 (A), a 
different point from the blind rivet of the example of reference of drawing 3 (A) is in 
having made fracture section 1e separate in the direction alpha of drawing of a 
mandrel 1, without making 1d of level difference sections follow. Thus, by making 
fracture section 1e of a mandrel 1 separate in the direction alpha of drawing, a 
fracture location can be set up independently with 1d of level difference sections. 
[0034] In the blind rivet of the example of reference of drawing 5 (B) f a different 
point from the blind rivet of the example of reference of drawing 4 (A) is in having 
made fracture section 1e separate in the direction alpha of drawing of a mandrel 1, 
without making 1d of level difference sections follow. Thus, by making the fracture 
section of a mandrel separate in the direction alpha of drawing, a fracture location 
can be set up independently with 1d of level difference sections. 
[0035] In the blind rivet of the example of reference of drawing 5 (C) f a different 
point from the blind rivet of the example of reference of drawing 4 (B) is in having 
made fracture section 1e separate in the direction alpha of drawing of a mandrel 1, 
without making 1d of level difference sections follow. Thus, by making fracture 
section 1e of a mandrel 1 separate in the direction alpha of drawing, a fracture 
location can be set up independently with 1d of level difference sections. 
[0036] In the blind rivet of the example of reference of drawing 5 (D), a different 
point from the blind rivet of the example of reference of drawing 4 (C) is in having 
made fracture section 1e separate in the direction alpha of drawing of a mandrel 1, 
without making 1d of level difference sections follow. Thus, by making fracture 
section 1e of a mandrel 1 separate in the direction alpha of drawing, a fracture 
location can be set up independently with 1 d of level difference sections. 
[0037] Drawing 6 is the sectional view of the blind rivet concerning the other 
examples of reference, and (A) and (B) are the sectional views of a blind rivet, 
respectively. In the blind rivet of the example of reference of drawing 6 (A), a 
different point from the blind rivet of the example of reference of drawing 5 (A) is to 
have made narrow diameter hole 12c of the annular body 12, and large diameter hole 
12b into the shape of same cone, and have constituted the through hole. That is, 
since the holes 12b and 12c have extended the annular body 12 in the shape of a 
taper toward the other end from the flange 12h side, it can process the through hole 
of the annular body 12 easily. 

[0038] In the blind rivet of the example of reference of drawing 6 (B), a different 
point from the blind rivet of the example of reference of drawing 6 (A) is to have 
made 21 d of level difference sections of shaft section 21a of a mandrel 1 1, and 2nd 
drum section 21c into the shape of same cone while it makes narrow diameter hole 
22c of the annular body 22, and large diameter hole 22b the shape of a cylinder of 
the diameter of said and constitutes a through hole. Thus, by constituting, the 
annular body 22 and a mandrel 21 are easily processible. 

[0039] In addition, since parts for the narrow diameter portion 11k and 21k of a 
minor diameter were formed from the diameter of a tip of the shaft sections 11a and 
21a between the head sections 1 1 f and 21 f of mandrels 11 and 21, and the shaft 
sections 11a and 21a as shown in drawing 6 (A) and (B), the pile lump unification of 
the point of the annular bodies 12 and 22 is carried out after conclusion in this 
crevice. 

[0040] Drawing 7 is the sectional view of the blind rivet concerning the operation 
gestalt of this invention. They are the sectional view showing the condition that 
drawing 8 inserted the blind rivet of drawing 7 in the concluded body, the sectional 
view showing the condition that drawing 9 drew out a little mandrel from the 
condition of drawing 8, and the expanded diameter began, the sectional view showing 
the condition that drawing 10 drew out the mandrel further from the condition of 
drawing 9, and the expanded diameter was completed, and the sectional view 
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showing the condition that drawing 1 1 drew out the mandrel further from the 
condition of drawing 10, the buckling ended it, and conclusion was completed. 
[0041] As shown in drawing 7, this blind rivet is equipped with the mandrel 31 which 
deforms plastically the annular body 32 by which plastic deformation is carried out, 
and this annular body 32. Said annular body 32 equips the bore of cylinder part 32b 
with 32d of annular level difference sections which are an expanded diameter means 
while equipping the end face of cylinder part 32b which inserts in a mandrel 31 with 
32h of flanges which contact a concluded member, the [ namely, / of tip approach ] 
— large diameter hole 32b forms in 32f of 1 annular drum sections — having — this 
large diameter hole 32b — 32d of level difference sections — minding — the — the 
through hole is continuously formed for narrow diameter hole of 32g of 2 annular 
drum sections 32c by large diameter hole 32b, 32d of level difference sections, and 
narrow diameter hole 32c. Circular-sulcus section 32j which is the absorption 
section which absorbs the part which the sensitive volume by the expanded diameter 
protruded from Clearance S is formed in the end face side of said narrow diameter 
hole 32c. 

[0042] Said mandrel 31 is connected with 31f of head sections contacted by the end 
section of the annular body 32, and 31f of head sections, and has shaft section 31a 
inserted in the annular body 32. This shaft section 31a is characterized by having the 
following. 1st drum section 31b of the large diameter connected with 31 f of head 
sections The 31m of the 3rd drum section which is a diameter of said mostly and is 
connected with this 1st drum section 31b through fracture section 31 e with this 
operation gestalt 2nd drum section 31c formed in the narrow diameter from 1st drum 
section 31b 31 d of level difference sections prepared between 1st drum section 31b 
and 2nd drum section 31c 31 d of this level difference section is formed in the 
inclined plane to the direction alpha of drawing of a mandrel 31. Moreover, 32d of 
level difference sections of the annular body 32 is also formed in the inclined plane 
to the direction alpha of drawing of a mandrel 31 like the mandrel 31. Said fracture 
section 31 e is the diameter of min of a mandrel 31. Moreover, as shown in drawing 7, 
the tilt angle to the shaft of the mandrel 31 of 31 d of level difference sections with 
which a mandrel 31 is equipped is looser than the tilt angle to the shaft of the 
mandrel 31 of 32d of level difference sections with which the annular body 32 is 
equipped. 

[0043] As shown in drawing 7, W in said blind rivet The distance at the rear face of 
31 f of head sections of a mandrel 31, and the tip of the annular body 32, The die 
length for which X depends on the sum total thickness of a concluded member by 
the die length of the conclusion effective section for expanded diameters, As for the 
die length for which Y depends on the sum total thickness of a concluded member 
like X by the die length of the conclusion effective section for buckling, and Z1, the 
distance from an expanded diameter starting position to the flange 32h back end and 
Z2 are the distance from an expanded diameter starting position to a flange face. 
Here, X>=Z2 is the conditions for fully carrying out an expanded diameter, and W>=V 
is the conditions for making it buckle after an expanded diameter. 
[0044] In order to conclude the part I material and the part II material which are a 
concluded member using such a blind rivet, as shown in drawing 8, the mandrel 31 
inserted in the annular body 32 and the annular body 32 is first inserted in the holes 
3a and 4a of the part I material 3 and the part II material 4 from the side which draws 
out a mandrel 31. In this condition of having inserted, Clearance S is generated 
between the hole inner circumference of the part I material 3 and the part II material 
4, and the periphery of the 32g of the 2nd annular cylinder parts of the annular body 
32. 

[0045] Next, as shown in drawing 9, a mandrel 31 is lengthened in the direction alpha 
of drawing, the pressure welding of the 31 d of the level difference sections of a 
mandrel 31 is carried out to 32d of level difference sections of the annular body 32, 
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and an expanded diameter is started. Thereby, external force f3 is made to act inside 
32d of level difference sections of the annular body 32 from 31 d of level difference 
sections of a mandrel 31. According to this external force f3 ? the part of the annular 
body 32 corresponding to the holes 3a and 4a of the part I material 3 and the part II 
material 4 carries out an expanded diameter. And while the amount of drawing of a 
mandrel 31 becomes large, the amount of expanded diameters increases and the 
clearances S between the bore of the holes 3a and 4a of the part I material 3 and 
the part II material 4 and the outer diameter of the annular body 32 decrease in 
number. 

[0046] Since circular—sulcus section 32j which is the absorption section which 
absorbs the part which the sensitive volume by the expanded diameter protruded 
from Clearance S is formed in the end face side of said narrow diameter hole 32c at 
this time An expanded diameter is carried out, and the 32g of the 2nd annular drum 
sections which constitute 2nd hole 4a can absorb, when sensitive volume is larger 
than the volume of the clearance S between the holes 3a and 4a of the concluded 
body, and the periphery of the annular body 32. 

[0047] Next, as shown in drawing 10, a mandrel 31 is further lengthened in the 
direction alpha of drawing from the condition of drawing 9, an expanded diameter is 
terminated, and a "body expanded diameter process" is completed. Where this "body 
expanded diameter process" is completed, the part of the 32g of the 2nd annular 
cylinder parts which carried out the expanded diameter has filled up the clearance S 
produced between hole 3a of the part I material 3 and the part II material 4, 4a inner 
circumference, and the periphery of the 32g of the 2nd annular cylinder parts of the 
annular body 32. Moreover, the part of the 32g of the 2nd annular cylinder parts 
which carried out the expanded diameter is expanded to the edge of Clearance S by 
annular crevice 32i prepared in the root of 32h of flanges of the annular body 32. 
This sticks the 32g of the 2nd annular cylinder parts of the part I material 3 and the 
part II material 4, and the annular body 32. And 31f of head sections of a mandrel 31 
contacts the point of the annular body 32. 

[0048] Next, as shown in drawing 11, conclusion is completed by lengthening a 
mandrel 31 in the direction alpha of drawing further from the condition of drawing 10, 
making the 32f of the 1st annular drum sections of the annular body 32 buckle, 
terminating a "body buckling process", lengthening a mandrel in the direction alpha 
of drawing further, and making it fracture by fracture section 31 e. 
[0049] According to the blind rivet of this operation gestalt, since there is almost no 
clearance S between the holes of the outer diameter of the annular body 32, the part 
I material 3, and the part II material 4, also when external force which gives shearing 
force to the annular body 31 is received, the part I material 3 and the part II material 
4 do not move. That is, even if allowances are between the outer diameter of the 
annular body 32 before conclusion, and Holes 3a and 4a, the location change with 
time after conclusion does not occur. 

[0050] Moreover, it is not necessary to use the fixture for correcting the curvature 
of the part I material 3 and the part II material 4 at the time of conclusion. Since 
there are many contact parts of the annular body 32 and a concluded member and it 
is firmly fixed compared with moreover and the former, the number of RBIs of a rivet 
can be lessened. 

[0051] Furthermore, since an expanded diameter occurs almost equally in the 
direction of a path of the annular body 32 and it aligns automatically hole 3a of the 
part I material 3, and hole 4a of the part II material 4, even if play is in Holes 3a and 
4a, after conclusion, the part I material 3 and the part II material 4 shift, and are not 
concluded. 

[0052] Furthermore, since a "body buckling process" is made to start after a "body 
expanded diameter process" is completed, it is not necessary to make the drawing 
force of the mandrel 31 required for a "body expanded diameter process", and the 
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drawing force of the mandrel 31 required for a "body buckling process" able to act 
on coincidence, the load applied to a mandrel 31 at the time of conclusion can be 
divided, and, thereby, the drawing force required at the time of conclusion can be 
made small. Moreover, what also has the few tensile strength of mandrel 31 the very 
thing can be used. 

[0053] In addition, a level difference sections [ of the annular body 32 and the 
mandrel 31 which the blind rivet of this invention has / 32d and 31 d ] configuration is 
good also as the level difference sections 32d and 31 d of a configuration with the 
shape of cross-section radii like drawing 12 in addition to a taper configuration like 
drawing 7. 

[0054] Since it is characterized by beveling the tip of said annular body above, it is 
not caught in case a blind rivet is inserted in the hole of the concluded body, and can 
insert efficiently. 

[0055] Since the sensitive volume by this expanded diameter is equipped with the 
absorption section which absorbs the part overflowing from a clearance when the 
sensitive volume by the expanded diameter in the 2nd annular drum section which 
constitutes said 2nd hole is larger than the volume of the clearance between the 
hole of the concluded body, and the periphery of the annular body, said annular body 
can fully be filled up with a clearance. 

[0056] Since said absorption section is characterized by being the circular-sulcus 
section which was open for free passage to the bore of a hole, and was formed in 
hole opening of said flange, it can absorb the flash part of an expanded diameter by 
this circular-sulcus section, and can fully be filled up with a clearance. 
[0057] Since said absorption section is characterized by being the circular-sulcus 
section opened for free passage and formed in the flange of said annular body at the 
periphery corresponding to said 2nd hole, it can absorb the flash part of an expanded 
diameter efficiently by this circular-sulcus section, and can fully be filled up with a 
clearance. 

[0058] Since it is characterized by the amount of [ of a minor diameter ] narrow 
diameter portion being between the head section of said mandrel, and the shaft 
section from the diameter of a shaft section tip, after conclusion, the tip of the 
annular body is made hard a mandrel and it can unify. 
[0059] 

[Effect of the Invention] According to the blind rivet of this invention, so that clearly 
from the above explanation In the blind rivet equipped with the annular body inserted 
in a concluded member, and the mandrel to which it inserts in this annular body and 
plastic deformation of this annular body is carried out said mandrel It has the head 
section contacted by the end section of said annular body, and the shaft section 
which is connected with this head section and inserted in said annular body. This 
shaft section While having the expanded diameter portion for conclusion prepared 
between the 1st drum section of a large diameter, the 2nd drum section formed in 
the narrow diameter from this 1st drum section, and said 1st drum section and 2nd 
drum section, and the level difference section connected with the expanded diameter 
portion for conclusion The 2nd hole of a narrow diameter [ body / said / annular / 
hole / this / 1st hole / of large diameter /, and / 1st ], It has the level difference 
section prepared between said 1st hole and 2nd hole, and the flange prepared in the 
edge of said 2nd hole. The die length of said expanded diameter portion for 
conclusion Since it is almost the same as the die length of the contact section of 
said annular body and the conclusion section for expanded diameters, and a flange or 
is characterized by the ******** The clearance produced after conclusion can be 
lost and the blind rivet which can perform conclusion which change of a location 
does not generate with time even if it does not spoil workability and attachment 
nature and loads, such as the bottom of a copying machine, apply to this part greatly 
can be offered. 
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[0060] The distance at the rear face of said head section, and the tip of the annular 
body Since it is almost the same as the distance of the conclusion section tip for 
expanded diameters, and the annular body contact section of this conclusion section 
for expanded diameters or is characterized by the ******** An expanded diameter 
process and a buckling process can be divided and it is not necessary to make the 
drawing force of a mandrel required for an expanded diameter process, and the 
drawing force of a mandrel required for a buckling process act on coincidence. At the 
time of conclusion, the load concerning a mandrel can be divided and, thereby, the 
drawing force required at the time of conclusion can be made small. Moreover, what 
also has the few tensile strength of the mandrel itself can be used. 
[0061] Since the tilt angle of the level difference section of said mandrel is looser 
than the tilt angle of the level difference section of said annular body, an expanded 
diameter can be carried out efficiently. 
[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view of the blind rivet concerning the example of 
reference. 

[Drawing 2] It is drawing for explaining conclusion of the blind rivet of drawing 1. 
[Drawing 3] It is drawing for explaining the modification of the blind rivet of drawing 
1. 

[Drawing 4] It is drawing for explaining the modification of the blind rivet of drawing 
1. 

[Drawing 5] It is drawing for explaining the modification of the blind rivet of drawing 
1. 

[Drawing 6} It is drawing for explaining other examples of the blind rivet of the 
example of reference. 

[Drawing 7] It is drawing for explaining the operation gestalt of the blind rivet of this 
invention. 

[Drawing 8] It is drawing for explaining conclusion of the blind rivet of drawing 7. 
[Drawing 9] It is drawing for explaining conclusion of the blind rivet of drawing 7. 
[Drawing 10] It is drawing for explaining conclusion of the blind rivet of drawing 7. 
[Drawing 1 1] It is drawing for explaining conclusion of the blind rivet of drawing 7. 
[Drawing 12] It is drawing for explaining the modification of the blind rivet of drawing 
7. 

[Drawing 13] It is drawing for explaining the outline of each unit of a copying 
machine. 

[Drawing 14] It is drawing for explaining conclusion of the conventional blind rivet. 
[Drawing 1 5] It is the sectional view of the conventional blind rivet. 
[Drawing 16] It is drawing for explaining the conclusion condition of the conventional 
blind rivet. 

[Drawing 17] It is drawing for explaining the shearing force which acts on the 
conventional blind rivet. 
[Description of Notations] 

3 Part I Material 

4 Part II Material 
31 Mandrel 

31a Shaft section 
31b The 1st drum section 
31c The 2nd drum section 
31 d Level difference section 

31 e Fracture section 
31f Head section 

32 Annular Body 

32b Large diameter hole 
32c Narrow diameter hole 
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32d Level difference section 
32f 1 annular drum section 
32g The 2nd annular drum section 
32h Flange 



[Translation done.] 
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£fcJ:tK diJfettUrBSKiaBiKSrSC 

[0 040 1^5 ( B ) ©##0d©:/^ ^>K'J<^ h 
"Ctt, 04 (A) (Dif^^OF^-^Fil^: 
e*aife«l dfc*K3l«'fc:v> F 
u;n©?l#J6#^rniaCc^iit3ii/cCik:*ao c<d 
£ *> cc v > F u;i/©«K»*3 1 * tfi*#fil a ic^g|3 

[0 0 4 1 ] 05 (C) ©##^[|©^^^> Ky<* F 
■Ctt, 04 ( B ) ©#*W©7*7 > F y ^7 h iSft 
1 e^m^asi d«:a«S-&-r«:^>F 
U;H©3l#a#*l*Ia6C^UI3l±ytCiK:*-5. C© 

[0 0 4 2 ] 05 (D) ©##W1©^^^> F'j<? F 
Ttt, 04 (C) ©###1©:/^ > F»J^-^ F iSft 
*jfttt, ffi®f§Pl e ^1^351 d*C«*3*r«:v>F 
u;n©?l*Jg#*|aiaK:»i!l3-&/cci«:*s 0 c© 
J:^tcv>FU;H©KBrSBl e *5l*tt**|oioK:» 
Bt3*4Ctk:j:0. S^SP 1 d <batiLr^K{4^^: 

[0 04 3 ] H6tt*©(fi©**«CCfft>S^-f > F 

F©»fB0r*o, (a) % (B) 

7>f>F'J<';F©Kffl^^ 0 06 (A) ©#*W 

©^7-f> f»;^9 Fr«, 0 5 (a) ©##^j©^5 
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351 2 ccb*S/vSBl 2b<h£l^-(DRIitfK:U-CBjI 

O^SBl 2 b, 12 c&yz?>is 1 2 hfllfr&fbttecffl 
^otf-ATOHUl^0t 4 Wt^f^ 1 2 CD 

[0044]i6 ( B ) CD###|CD:/^ -f > F y ^ * F 
- 0 6 (A)©#«W©^7^>Fy<?F«ft 

Sifitt, SStfrKfw 2 2<om&^2 2 c <t:fc&5>:gB2 

CC, v> FU;H l FSB2 1 aCDg^g&2 1 d 

<fc»2IB815 2 1 c £&m— (DfRmVttrCLtcCtiC&Z. 

[0 045] 06 (A) . (B) Oc^rT^^C, 

■7>KUiHl, 2 10^?FSJllf, 21f£->* 
^hSBlla. 2 1 ai©ratCttW7 1 a, 2 

1 a<D3fe«SJ:«3/J^<D/jNg»»l lk, 2 1 k*JgflE 
U/cCDT\ HMSaccaitt^y-f 12, 2 2<3D5fe4gaWC 

FV^v FflMWBBrc**. H8 ttH7©^-f > F U 

s 8 e> -7 > f u & l ? i # mi, > x w&mte 
Ltc^&7fcrwffim y m 1 o«i9owe>v> f 

0, 01 Htm 1 0Ott!8*>6v> Fu;U*3 6>«:?l# 
J6l»TfflB#*l7 LT*M***5E7 L/fcttt*«r*"rKffiBI 

[ 0 0 4 7 ] 0 7 &t^rT<£ ^fcl, CO?? A > F V » 
Ft*, fflt$SBB3haWXaK5M 3 2 4C©lRjKf^ 
3 2*m$jEm}'?2>~?> FU;l/3 1 <L*fflf*T<r>&. fu 
fiEBtfctff 5 * 3 2te, v> FU^3 1 *#ii"T4IBfSB3 

2 b (D»B«:tft»ISSWCc^g!-r 5>^gB3 2 h £ 

IH»3 2 b(DrtSCCtt*S#ar*-5 
iBR©IRaW3 2d*«iLrti4. BP%, 5feSfF0<D3f 
l»t«H»3 2 f tc*ffi^»3 2 b3&JJBflE3h fc C<D* 
27^953 2 btcg^953 2 d^bti2iW3 2 
Sf©«^«3 2c#*ttU *Sn:SP3 2b, 1^35 

3 2 d*5<fc^fflfiy>:sp3 2 c-csii^^snrc^ 

w^s^:8is3 2 coxNtMccu. w&ic&hmm 
mm&mm s *> e \t & m u £ « irt & ©j&sgt* & 
^>^t^as3 2 j «sntt^ e 

[0 04 81 b9IBv>Fu;U3 1 tt. SStKtf^ 32© 
-MWKSlSStiS^? F»3 1 fi, FSB 3 1 f 

tcaissti. aa**?^ 3 2icnm$tiz>zs*y h§B3 

1 ai*tl/tl^. C<D$o+7 h$&3 1 ate, F 

§P3 1 f jcaasstis*ffi<D» ims3 1 bt t 

*J8-CttCO»l«SB3 1 bi«H|§IS-c*orKBrSP 
3 1 e*^LT«esn4»r3mSS3 lmi, an rasp 
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3 1 biO«a«:»fiS3hfc#2IH»3 lei, $11 
353 1 b <h^2fflSi53 1 c iOiaccKtf 6tifcSil»3 
1 d£*«*-Cl>£. C<D£2MS|53 1 dte, v>F^l/ 
3 l©?[*IS**filaK:*tl/r«JS4MK:»jiR3tiT^ 
£ e IBtt#5w 3 2©&^8B3 2dfev> FUjU 

3 1 iBI«K:v>FU;U3 1 <09l#a#*ifiiaK:3Rfur 
ffl»ffi«CJBJSS34irt»*. Buie^»raS3 1 e« % v> F 
u;i/3 l *fc, H7(c^r«fc5fic % m 

tfctf'f^ 3 2k:«x.<£&^f53 2 d©7> FU;l/3 1 CD 
io mcttT2>mm<i:*)-?> FU;l/3 1 Cc«*.4«£»3 
1 d<Dv> F u;U3 1 

[0 04 9 ] iulB:/v^> F^* h^tel^T, 07 
SWA^CC, Wttv>KU;l/3 1<D^F§B3 1 f<Df£ 

s> 3 2 h <o»«s* rorast , z 2 «jggpa*&{fta*> e> y 

20 7>^I*tOIE«t*5 0 CCt X^Z2«^c 

[0 0 5 01 C<D<fc^^C^^^> py^? h^rffiC^r, 
M^Ma5Wr^>€>^ l SWt*5j:cf*2 BP»*JBttr Stc 
5fer. H8Cc^-r<fc^K:, *iap»3te<fctf«2SB 
W4©^gP3a, 4a^Wr^3 2MWWf 
3 2CC#jlU^> FUJU3 1 v>FUJU3 1* 

3i*tfc<ffli*>e>3iu&tf. co^uji^ttartt, $ 

l»»3fccfcV»2^4<0^»rt«i«tt#f r -f 3 2 
30 60»2 38t«fSf»3 2 gC0j^JSi©HICC«|»ras*5^Dr 

[0 0 5 1 ] ^(c, H9«:^-r<fc *^cc x v> FU;l/3 1 
*?l*a#*|fiiaK:?|tir v> h* u^3 1 CDSMSP3 l 
diatR^-f 3 2(D$mU3 2 dCcES3i±, EiS^r 
mt&TZo CtiCC<fc»3^> FUJU3 KDSH8P3 1 d3&> 
eSItt*^ -f 3 2 CD&^B 3 2 d ©rtSB^^* f 3 £fp 
mZ&Zo £<D9\-t)f 3CCJ:0, SlW3fcJ:0?2 
a^4CD7A:gP3 a. 4 aCCjJJfirsaitt^T 8 -/ 3 2<DSB 

^lit^o *ur. 7>Fu^3ico?ita*i^ 

40 ^<45iifc(c 1 Mi^lt, »1SB»3*j 
cfcV»2 8Pl5t4(D?>:fflJ3a 1 4 a (D^mtWiK^-i 3 

2(D^icDHcDFftras*5^i>-r^o 

[0 0 5 2 1 C <Ot #ffirlBfflS^g|53 2 c <DS48flPJ{c 

SRiRT^©iRS|5*C*^glt^j»gP3 2 j ^M^nri^ 
CDT\ »2^BB4a**fiR-r*»2at«aHaU3 2 g&B 
SUTWJ»SW*s«»tt(*©7>:«B 3a, 4a iS^^ 
^ 3 2©^H<fc©rBlOI«HSCDgaj;i3^*Ci»^«:K 

50 [0 0 5 3 ] 0 1 0 ki^T <fc i9 OtOR^ 
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53 Fun* 3 l £3l#fS*#|6jafc:3lt<>-c]§i& 

*»T3-tt\ r#f ^fiiu *^7t4. c© 

7 s IgSXg J *JI7l/ fctftSt? «. m 1 SPtt 3*5<fcO* 
m2S13W4CD7v:g|53 a. 4 aFW4BM#*r ■< 3 2©JH 

2a«f§fgP3 2 g<Dftmt<Dr$i,c£.cxi,>tcmmsic$g 

2mViffi&3 2 gr©I£&Lfcg|5##3t«(>-t * 
fc, JH^^'x ^32©77 >i^gP 3 2 h (DWiTtlcm-t 6 
- n/c^G3eP3 2 i &C<fci5. 02ig«fgjg|53 2 g®IS 

lg|5M3iJj;D £ m2aJ^4iJS«^7 r -r 3 2©^2J§« 10 

* FSS3 1 f #Sg#C*7^ 3 2©5fe^gPfcaS-r^,„ 

[0054] yac i (CTS-ri^K:. @i oovtm 

#>6 3 6K:v> FU^3 1 ^?l#!S#^a(c?l^-C^ 
tfoKf-f 3 2©*l«WflH»3 2 f£ffiS3t»"C 
-fSJSXIlj 4»7St, S?>K:v> FU^*5I#S* 
#|aJa«:3lt»T«»TaS3 1 e-CK»f3#*Ci«:J:0. 

[0 05 5] c©SSSfe}gai©^-7^> fu^? FtCfcti 
«. SltfrKf^ 3 2©?fSi.»lgpW3*s«fcU t ^2aJtt 20 
4 ©^^©RflJCRiiiyj S #154 ^ £&(,>©■?. SStKtfx 
-< 3 1 K*fLT^»r^«r#^-5>J: , >^^?:SWfct 

*tcfe^iam3*j«i;o f ^2giJtt4 3&s^tt'r-sc 4#t& 

BP%, ffi&mVmVWFj 3 2©^i7tgP3 a, 

[0 05 6] *$*§B$K:Sfil3m3:teJ:U^2g|S# 
4 ©SO Sr)®iE^S/ca)©?&S%fflt,iS^*i%^. •€■ 
©±. fi£*4 th*-XmiX.#T 4 3 2 <t1iS^^g|5tti©S 

»*8p##3k > %micmM2tiz<D-c\ y-^^Kofi^t 30 

[0 05 7] § B&WBRsfry 5 ^32 ©g#ft{C 

atSJWSSKJSflfe-riOT?. mi SWt 3 ©;*;§)$ 3 a 4 J* 2 
SI5«4©5 : v:a54 ai^att^tCiSSStl-S©^ 7tSI53 
a, 4afCiS!yf*J*ot:*>*itiSfatcmig|5^3tm2S|5 

[0 05 8] $ <=,«:, r*'-?., amxil j j&s»t 

Xgj Kj&g&-7> F WL<3 1©?I*J£*;*J4 r*Tw 
fflSXHj WSftVyFUAS l©3l#t£i*;ft4£|5j 40 

^Kf^ffl§i±s^*s%< . mmvuK.-vis ku^3 i cc 

v>KU*3 1 a#©3l^»9»l£fcd>&t>fc©4:ttfl! 

-racier**. 

[0 05 9] *^BJ©7"7 ^> f ij-< FjJS^o 

Tt^SiBifoJ^-f 3 2 4v> FUJU3 1 4©fg^353 2 
d. 3 1 d©iTO7©J;^j:f-^fttWK, m 
1 2 ©<fc *> &RffiRSltt*«l,fc?Ktt©««»3 2 d , 
3 1 diLtfeJ:^. 50 
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[006 0] 

i^'f-fi. m&k#? 4 tctwurwittJKf ^ *g 

S tt S ^ > F U J U 4 * * * 7fc ^ -f > F 'J <"< » h 
frtfcor. SuiSv> f w;u«> mitasttfcK-r ©— SsSP 

h3P«. *S©*1«»4. i^lPSP«fc»)«Ba(c^ 
3ftfclfl2IPSB4. tuiem lPSPim2JHSl5<b©IHI{CS 
we>ftfc*MSJMBffiffl4. S5*gfflI^SSPK:afeS*ifc© 
Mg|54£iiix£4 4<bK: > WSBHtt^-f B. *«©* 

i?t*4. temi7^sp<t9aBM©m2^gpi. mssmi 

^4*2:^i©IHfc«tt6tifcISl36«4. BufeJfl2 

ssp©g § «, «wewk# vmmmm& t ©&<& 

m.v&*mm*Hkt£ *> c t am < . a^s©gT©^ 
©«i^t < *>a>£§B#cc am l-c 4>SB#wtcfits:© 
mt<om£. Lt£ i, >m£*ft c <t #t? # ^ ^ -r > f u 

[006 1 ] fufB-^y FSB©^H4Stt*'f : -/©$^4 

©t?. ^SXg4J^JBXg4«r^WSC4*s-r?t, HiS 
XgCCiftg&v> F U^©?l#SE*^j4JS®XfI{C^S 
<cv>FU;U©5l#tt#*4«:BI^(c^3-&4.iMS3&* 
^c< . »WSIC7> F UJKC3&>3&»5ftS%»»-riC 4 

[006 2] tufSmK*'f^©:£3S# 5 ®m9 StlTUS 

c4?r^gs[4-r^©-c. fv^j hztemm 
jfArsc4*s-c#^. 

[0063] fulBSItKtf'ir ^ ©SMSP©^4ft<t 0 rolB 
-?> FU^©gl3fe»©«»ft©*3&»»^-C*4©-C, 

js»M<{gs-r-&c4*ST?*s. 

[0 064] WIBatK^ 4 ». 191892 7taJ€r«BR-r 
©^Wtaittiff*-/ ©J*JB4©IBJ©Hffln©SWJ: 
A:a5»*iRjR-r4!»JR»««ATl>-S©'r. ^Pfl©^» 

[0 065] tJIBSRilXSPB. iiuf^^^W^gBPfln 

4*#®(4-rs©r. C©5tK3l««:J:*)IKS©tt*a 
0»»*«JR-C*. l»™©a»*5fe#fcfT5CiJWti* 
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[0 0 6 6 ] BafeKiRSMi, m&X&VitfT a <Dv v >^ 

asuiiuiam 2 TtWK^tjfrr a*ws teas itm $ n/c 

[0 06 7 ] B5fBv> KUJUO^^ K8Pt^ + 7 hS5<h 
[0 1 ] #^Wtfeb£^-Y > Fl/^v h<D*?M0T: 

#)CD0"C£>& o 

[H3] aio^7-f>Fy^9 b<Dmmzmw?2> 

[04] Bl©^-f>Fy<? KMBI5W*IBWr4 

[0 5] ii©^7>f>Fy<7 v<Dmm*w%-?z> 

[0 6] -f > F y "< 9 h ©ftCD«*»li'r 

[0 7] *^HJ<D^7^> Fy<* FOftttTBNteVHIl 

T£fc#>cD0-c$>& o 

[08] H70^-f>F';^7 h©«MS*R9ir*fc 
#>o0r£>& o 

[09] i7^7^>F»J<7 hO»B*»WfSfc 
#>(D0T&& e 

[01 0] i7^7^>F'J<7 FO»*S*8l99T* 
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* [01 1 ] B7©^7^> Fy<* F<D***££ift9§-r£ 
[012] H7©^^>F»;^9 h©SBB«*lW!"r 
[013] «?«<DS:x~ 9 F©ttfc*ttWT*fcft<D 

ETC**. 

[014] g»C[)^7^>Fy^7 F©*M8«ttWr* 
^CD0*Cfe^ e 

[015] gS©y7>f> F'J^? h(DKffi0r*€> o 

io [016] ts*o^7 > f y 7 f <Dmmtm*i&w 
[017] se*(D^7>r> py^? ^flpwrsttiUK 
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mtUB) ¥^X1 4^3^ 1 20 (2 0 0 2. 3. 1 
2) 

[3^*§iEl ] 

imiEKt^mm^) mmm 

[IflErtS] 

[*SS£] tos 

v> F U;Ui?r<i^./c^'7 > K ? F K*Jt>T. 
mrlfiv> F mff28St£*'-r a ©— ia!95fc:^S$ ft 

F334, R^? FB&KiMSSti. SMESW**?* ■/ 
KUfjISti-SW:? F8P4&WU FSPtt. * 

mat. ujiH»i«aJt»2Baji©ifflK:KW6hfc«s 

*-5 4 4*>fC. 

im&©ai2;7tgp4. mizm iK^tm2Kat(Dmcwc 
v h titcmmu 4 , m&m 2 ASP©«gpKgwyt v =y > 

•5.11*9 1 IBK©:^ A > K 'J ^ v F . 

c 3 ) wffiatRsK^ ©£8msb©«£W «t <o m 

ho 



[0 00 1 ] 

©^k:W®s=c^7-f>F l J'<^ FCCHT*. 
[0 00 2] 

H 1 3 Km* J: 5 K. 4K9A<Dfiti&tt£ 
bra. 3EiL,r±^p>Miic. x^ + ^-^f (§MX 
W»> 5 1 4. *fta-^ F <«#f*«Bt#Ar>Tt»5» 
530 5 2 4. if&iffia.- v F 5 3 £©3 oOc^tiTt* 

*. bbs-ck. sssi^©sjt^ ; &±if&/ctf>. 

©£>£ <0-frfrht{;^X*rvi-3.~v F 5 1 K©*';^^ 
F 5 4£ttffll/-COfc. 

[ 0 0 0 3 ] C © V ^ v V 5 4 tt, W*. fcf . ffiffim±$: 
ffi&X:m-otcB<<CL'C-f<:$:fflWt±ibXl<>2>, com*} 

-y f 5 4*5fffl?nri^. coyy^ -f> f f 5 

^ 5 5iC©^f-( 5 b^W&gfc-fh-vl/ FUJI/5 6 

[0 00 4] BUlB^'r -f 5 5 tt> -7> F U JU 5 6 ££P» 

8B5 5 a*«^.rC»S. MIB-7> F U;U5 6 «. ?E*SK: 
zKfw 5 5 ©gjSBSrffil FSP5 6 afe<fcO*^ 

FSP5 6 a©a*tCgliar4PIS©ntt»5 6 btffi 
x., C©R*iSP5 6 b KH*HS«KM9ri**iS$§tt&iB 

[0005] c©j;^fe-^7^> f u ^ 2» F^ffic^r, 

MS$ifeg|5«-C* 5.^ 1 mt 3 «fc J>'^ 2 4 ^)f*iST 

014 (A) tcjS-r<J:^«:> y--c.>$r- 
57{cy^s-F54 *g-&8Ufl-C*4J» 1 SPW 
3te<!:Vm2mt4<D7\t<cg:L']Lts. ^ic. 014 
(B) OC^-TJ:^^. y^i-v ^-5 7©^> F'JU (^FH 
m) ^IoT7> FU;U5 6^|6]a (SI 1 5#M) tc 
?R»-r. ^'f 1 -* 5 5*©Si*i*5. ^CC, HI 4 (C) 
icnkt^'yic. $6Cc-7> FU-JU5 6 [ L * "C^WSP 5 
6 c*>6KK3-e-C*Mg*J3E7TS. 
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C0006] am. ^>Fy<> f- •?«££«££ 

a, 4a^7-f> K hCDjfjlSP^CD^J; O^t 

» h 5 4 ^Aft^T < r S *£ - Ttt&WK£±tf * £ => 

fcJt>©r&*3&s^SK: & -5 * £ 4i8W £ /cto-f* & . 
[0 00 7] 

Ufa £ * KS£*©^ F ^ ? h -c«. ^1K:^*S 

[0 00 8] BP^, 0 1 6CC^-rj;5&C. fi£5fc©:/5"f 
>F'J< 7 b Kfcl^Ttt. Iftlg&KIBtKzKf* -f 5 5 £** 

& $ *i* ft i sw* 3 & tff& 2 am 4 £ ©m tc ma s im 

4U-Cl>fc. *iai5tt3ao t !ll2aW#4©^S*«Wj5K 
x-^ 5 5©?fS£P@. £fc«-e*UCifil,>SK:LT*JW 

ras=&^<^-sc£«pjtit**s. u*>u. m 

ft££l>5^j£*s&-S. 

[-0 0-0 9}*2Sttt4tC»0-C«. SStfoKfvSS© 
J: W«: J: "3 . D&tttx t>mVW? 4 

5 5 tftzmtA t<D^mu&.mm%umcni>ifi. 

mK#T 4 5 5 tm 1 gP« 3 £ ©ftgKH&tt, 'J<-; I- 
*MSK«fc »)fifc«HS*F 1 LTl,>£„ 

116, 1 7 fcmTJ: 5 Jcflf l BMsf 3*j«fceH& 
2SBM4*s. BStfctff 1 -* 5 5 fcttlsX 2> 
«t5!k*f 24§W, froth^lfcbf 2©**£#fcfM£ 
#F 1 £*&fi^£ ©&**!*.*:£*«:. aitt^-Y 5 

5 £ n i am 3 i*H*fttccfldBi s <o&tcv&%i ltu$ 
[ooio] *ms*f i ©*# mmmmt. mvt 

*?^5 5. mSW3te«fctfJfr2gMit4©g?M©#3g 

fti"K<fc s sagas** < , i^tcj: ^TTfe^tbas 

^trUS^Jt^AS^^. ftlSP«3£ft2g(5 
M4£*Wfeg«S-C^7-f>F i ;'<f hie J: SIMS* 
Eeras*s$,*c£tcior«jSf*. S>£l,>« 

$>-ytc 0 

[ooi i ] -ect?^?a©aflfj«. «tta«:ict:t> 

fcfiWB* ft < U , SDX14Scm*#Wft«:»a: 5 C £ *s 

misXb&mtaictiL&Q>%z{t<Dft£.LZi:^mm*tf 5 c 

[0012] 



f^Itt^»3t5?> FUJl/£?:«ifc^-f>F 

ft, WiaSStKtf^-f Ct#iiSft£i' + :7 hgB£3:WU 
fg~> + 7 hSSii. *a©»ip»i. SftlBia5J:f3ffl 
SKJ&S3ftfeJII2i!»£. Huf5ftlPa5£ft2BMa5£ 

©hhorw 6ftfc*MSflMsa»i , ttmmB&siic&m 

$ftfcgMgPi^fit^*££feK, SJIMttjKf^tt, 
*S©ili 13*811 £. S#i;n3PJ:Dffla©*2;a;aS£. 
SWE*l^»£*2^:»£©IHK:SW6ft?taaiW£. 
fuSEft2^aJ©JSg|5{CtS:^fc7 7>^S|5£*«i^., mfia 

*$^ffl0Sgp©s s » . mrf asitttfx £ BSJBfflttSis 

£©fgM35£, 7 7>^gP£©S3£««l^0*>Sl>C 

h«. i ia»g©-^7 > f u ^ ? h tcfc^ 

X. gTBE^y Fgi5©^ffi£3®«*'f : -r©5feS£©^ll 
«. 0Mffl^m®£lgEMfflif$*SSls©iS«*'7 r ^S 
«»£©K«t£«f3EPID*>fiC»C t/Tl^. 
[0 0 13] SS*^3©y-7-f>F';-<f Hi. 

fijjsi i x« 2 cciatg©-^^ -f > f y *<v v tas^x, 
*„ 

[0 0 14] 

iftwommvim] ^^©%tt©^»«rias 

[ 0 0 1 5 ] 13 1 «^Bj©##Wc^ft S ^-5 -Y > F 

-f > f « v v ti, ssaiaa^s ft zmw*? 4 2tc<o 
mwtfr 4 2 *wmm? & •? > f b ;n £ ^«x.r i» 

[0016] BtrtaStK^-r 2 «, v> F 1 €r*il 

■r.&ft2 ist^iBSP2 g ©s«{cai»^gwt (020^1 

SPM3*Jj:iy : ft2g|5M4) CcSJg-r*^7>^a52h>& 
{S^.*££fc(c. Wtt^^EOrtStcBKS^Sr* 
*«l«©gia»2d*«ATI,»S. BPfc. 5fe^*0©» 
1 !St«llSI52 f (Cft 1 7 ! v:gf5-C$)**S7 ! v:S|s2 b AS^g 
ft. C©*S?t»2bKai£»2<i4^l/-C*2«ttt» 
§152 g©ft2^gp-CS>*$fflS7 ! v:g|52 cASJg^u, *S7^ 
SP2 b, S^2 dfe<ti>*aBS^g|52 c rJKB^J&JJKfiR 

snr«,»s. t?ia«S7A:g|52 c©affirotc«. ikskij; 

*©iR-rSKJRgp-C$)*JE§WpgP2 i 3t»s, JffiS^gP2 c 
K^jEfTilBtt^^ 2©^J§. fi|J%ft2l§«)Pg|52 g 
tcii^L-cf^§ftri^ 0 Iuiagst^3ta52 Hi, 
^g|5W£^^'T : -f 2 tKJ;f)MJn»S©» 
*T«#f< 2©H?^cJ: l 3^K:5t*5ftS*t§ 
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('iv> k l ©ttccj*LT4 5ffi©«£4ffir*4. 
[0017] mffBv> F 1 IRtfcFf* 4 2 <D— ^ 
SWc^S3ft4-^* K»l f &. F«l f K3S*££ 

tt^o C©f + :7 FSS1 ate, FSB1 f KiSISS 
n^MOSlMl b<t, SfHSHSU b <fc9lffl&K:j& 
J&3ftfcSI2llia$l ci ( »1IHSB1 b<fcSr2HBSU c 
<b(DPatcSWe>nfc©^8|51 diSr«^rtr^. CCDS 

d t>^> Fl/;H <hRI«tcv> FU;H©3l*Jfc*#|fij 

[0018] Mf2v> F 1 CCtt, 1^35 1 d OCiiM 
Uv> F UA> 1 ©*/N£T*4lR»rSI$ 1 e #gSgB 1 
d*KW/-C^^ F9U f £E»WKMSftT#«3ti 
tl^ Q C©«»»|5 1 ett*##Wr«aM6Bl dteiS 

<DfS£4MT>&4c 

[0019] SufSHI 1 IH8B 1 b SI§M^fcf©JI3 CC 

JBSPl cttBi 4fc^T<fc5&^***T*ffiJ#Sft4o 
fufSfglfOSiU b©*rffiaw>6SI2jH»l c©Kffi«£ 

4o 

[0 02 0112 (A) {^TJ;^C 4 C©<fc5ft:^ 
-f>Fy<9htfflC^ ««»SSH5tr 3 
*j<fc?y f »2a**4*l»J»r*CC« % 5feT, * ISM* 3*5 
<fctf*2SI5*t4©;*;8($3 a, 4 a KSttKiKr h 2 *5<££>* 
i^r^2^Ib/cv>FUH^ v>FU;l/2 

CC, 02 (B) CC7frr<fc5«:, SRtttffw 2©ai£8B2 
d<tv> FU>H©R*«1 d i^ESSliS. CtUC 
<^0^> FUJH©8*8B1 d 2(Dgi 
9S2 d©rt«^^f 3*ftUB3#4. 
[0 0 2 1 ] CCD^f 3tC<fcO, miSPlvf3*5<tO'm 
2^40^353 a. 4 a £#16*4*2 2 ST 

T, FU;H©gi*tS*»* s **<«c4tifc«:, 
lili^itALt, *l»*t3*J<tCJf»2»tt4<Z>^ffl 
3a, 4aOrtSt*2l8ttm»2ff©J1«d:©IB©l» 
IBS*JjfeJ>T4. 

[0022] c©£ #«nama7t«2 c©»mhmcc«: % 



■S-4ftJR»-C*4«tttaKB2 j WJBHShriiftOr, 
««^»2 c«:flWtr4*2«lttll«B2fir^IKSOr* 
J8WS8l*sa«»#©7T:»3 a . 4 a &£2 3lttIF!Si:2 g 
©J* fl i ©IHKDKKH S (D&m£ »«^CCKJR* 4 

[0 02 3 ] C(D<fc^CCLT, SMfoK?*-/ 2©*1IH» 
1 b^SS*T4 r#f-fiiilj <fc«OTS*5fc»r4 
r*f-f»Slgj i*JK«BII9CQ»T-r4. C©S£7 
(#3B-Ctt, aWC^f 5 -f 2 ©)31®§fl#<f; 7 ^ >^SP2 h i 
^T'^1^3fcJ:a : ^2a5W4^i^M-r4C<b^m 
*4 WKsKf 5 -/ 2©ES^#£<fc9StfcFf i 

^ 2©^g<fcm^t*3*5j:tf*2^f4©;^8&3a. 
4ai*s«#S*i4. ^>FWH*S6£5I# 
»< C£fccfc9, 02 (C) tc^iT <£*>£, v> FU^ 
l©*^gtNb4IMffll er*KShT*HS#S57T 
4o 

[0 02 4] C©##«©^-f>F'J^<!5» Ffc<£ft 

2©*2M«B2*©J1«&m«ra 
3*5cfctf*2fi5*t4©;n;g|53 a. 4 a <L©P*KCB8[HS ^ 

*S<t5WAf2 (H17»JH> **Wfci*fcfcJB 

i»»3*j<tu f ar2«Bt*4*s»»-r4c<fc)&ia:c». bp 
% , imnamvttf? ^ 2 com 2 mwmm> 2 ? ©$*& <t 

aK{b*B5±Hi*4«:feWtoe>r, ^^^>FU^^F 
*#A-r4»»JBSI5«©?v:a53 a, 4 a©Jta*3fe»K: 

[0 0 2 5] »ISI»£*l*»3*5J:C«B2»t* 
4©K0*»jE-r&te»©?fe**ffllr>4£fia!3Wftt^ * 

©±, a*itk^r«tt^-f 2 <bttmsff^&©stt 
«»*^<. sfcHccHiesn*©^ y^^F©n*» 

[0 02 6] s e>£. Ka^wR^y ^ 2 ©g^rnjfu* 

H^|ir«:aSfe*4©r, *1»«3©7>:SB3 a<t^2gp 
W4©7>:BI54ai3!rJsa»W£BI^3n4©'r, ^6B3 
a, 4a£JttW*orfe«Mg»CC»iat*3i:»2a5 
W4 £#mr*8*SS tt4 C £3&s«Cl». 
[0 0 2 7 ] 4*5, attfcK? 5 -* 2 i7> FU;H 

^Jx.tf. »mffififla«««»©j 1 sgm 

ilt, TJIS G 3 5 3 9 J tfi$>£ifi % C©tfi© 
2«S©^%RS (HRB) ©B?l^*v> FU;H tc 

4 a ^B©IS«£lBCr**f4©«3*3aBa«R"rsc 
4**r#4. 

[0028] 4*5, Hi©^-f>Fy-^^ f©kh*# 

f^2tt, ^ft<4t>7^>^»2hiJR»ffl||©flBB3&s 
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> K 1 -s. v YtfmVttf? A 2 (DM 1 EjttKJPSB 2 f CD 
*tf 5 C t ifiV * & . ft*. ful2KS£KSS# 2e»^-) 

[0 0 2 9 ]i3 tttt©#«W6C«toS^^ -Y > F U ^ 
* F ©KiHt* 9* (A ) tt^*H, ( B ) tSSMSP 

SI ©IMWfflctt^raiSW Id, 2dJ&J5ftot 
C(D##09r«, S3 (A) , (B) tCnrfcfc^ 
fc* SaMBld. 2 d*Kffin5R«tc»JSSL/fcfe<DT* 

[0 0 3 0 ] 04«-e<DffeCO##Wc^t)^^^^> F 
•J^7h(D»Tlit*l (A), (B) % (C)«* 
ti^ti^-O F'^? KDKffiHT**. 04 (A) 

s^an d*v>Fu;nogi*»**rsioK:»LTiff 

oa^SBl d*5l*ft**|ftaCCfliUtS-ttTtv>FU 
^ 1 <DJ|t 1 PSB 1 b <&fiifimR# J f 4 2.<DVmK&2 c 
J: 0 tl^TWf * 2 £ES 3 * S C i 3&J|fl*« . 
[0 03 1 ]i4 (B) CD##0)CD^^^> FU^* F 
Ttt, HlOWWtO^-OF'J^? F£»Et4j£ 
tt. JKtt^-f 2©Sii»2d*'v>FU;HO?l*a 
t^a^ltI^(Dl^l/cCi^^)|> 0 CCD 
<fc 5 2©^»2 d*3l*»*#faaK:K 
£3i*Tfev> FURIOSI IHSB1 bCD^rt^K*^ 

[0 0 3 2 1 14 (C) CD##fll<D:/^> F«;<9 F 

s i <z>#*w©^ -f>py^5rh i»4 

HSB1 d^C7> FU;bl©5l*tfi#:£rfiJalCttLT 

2 CDg^gj5 2 d *5<t v> F U;H <Z>£S^SB 1 d 
5l£&#:#faatei££3#Tfcv>F WI/ 1 cDffl 1 
1 b(D*«^f^ 2CD«BS7tSP2 c«tO*t^T*iR 

[0 0 3 31 15 tt*<Dte<Z>##«K:ffito5 -f > F 
y-<7KD!RIir*0, (A), (BK (C), - 

(D) »*tl-eti^^-Y> F'Jt? F(D»rffiHT?*4 0 
15 (A) ©JMSW©«-f>FV^? FT?«, 13 

(A) ©MWO^-OFy^^hiRtti^tt, K 
KSPl e*a^6Bl dtca$S$i±T^v> FUJUKD5I 
#&#:frftafc#8t$1±fcC<t&c&& 0 CCD<£*ac~7> 



[0 03 4] 15 (B) CD###kD:/^> F'^? F 
-Ctt, 14 (A) CD##0JcD^^>T> F'j^7 F£g& 
**M\ e*82M&l dCcatt3ti:-r«:v>F 

j: 5 «c v > f u;i/©«»rw*5 tenuis 

£C<hK:j;D> S»»l di!feaur»Wrfl[B*RS-r 

[0 03 5 ] 15 (C) <D##WD:/^> F»;^7 F 
T'«, 14 (B) <D&%m<DZf J 3"tl']rV'<v F <t#tfr 

»BW6P1 e*8i£an d«:iB«3-a-rK:^>F 
U^lcr>9l*ft#*ffilatC^ltt$1±A:C<i:{C**. CCD 
«fc^tCv>FUiH<DBBR»l e«r?l#tfe#*|fila«:» 

[0 0 3 6 ] 15 (D) <D##WD^^> F U F 

14 (C) CD##0jCD^^^> F'J^y F 
S^tt. i&Kas 1 e £J£^a$ 1 d ecflWS-e rfc v> F 
i/^ i©gi*Sgr^[fija«:^ist$#ytc<b«:*So ccd 
Jr5tcv> FU;H(DK»rSPl e afc# 
iiS^&c^c^O, a«Wl dittfiurffiKtSK* 

[0 0 3 7 ] H6tt*<Ott©##«CC«fcS^-Y> F 
y-*? FoKMlT'&o, ( a ) v (B) te'tti^fty* 

7Y>FV^2; hORIir*^ a 16 (A) CD#^J 
(DZfz? 4 > F'J<7 FTIi, 15 (A) <D###4CD:/^ 

> f y ^ ? f tmiz s mmtf* j i 2 cDies^: 

SRI 2 c 2 b ©RiitKCtLTJKl 

CD7A[gPl 2 b, 12 c^7-7>^ 1 2 hffll|3jp6<6fi5(crpl 

&^xf~~^mciiLmi>x^2>cDx:\ mtfitf^j i2cd 

[0 0 3 8 116 ( B ) <Dg3£m<D75 A > F y ^ ^ F 
•Ctt, 16 (A) CD##^lCD^^^> FU^sr F 

SWf^ 2 2CDfflS7 : v:gP2 2 c <b*S^SP2 

CC % v> FUiH l<D->^7 FSP2 1 aCDSM^P2 1 d 
iH2JPg(52 1 ci^- ©RMIttCCUfcC tOC*S„ 

*v> FUJU2 1 *SSKilJDITSCi3&5t?*5 0 
[0 0 3 9 ] Sc*5, 16 (A) , (B) tC^T<J:^«:, 

v>FWHl, 2 1 <Z>^* FSB 1 1 f , 21fi^t 

^ F^Pl la, 2 1 ai©f B ^^>t7 FSB1 1 a, 2 
1 a©5feSS<fe9/^©/jNSSP»l lk, 21 k tj&Oi 

Ltc<DX\ •MSaCcaittJiKf'-/ 1 2, 2 2C05HS8P3&5C 

©EQ»CC< ^iA^— WfcSti-So 
[0 04 0 117 «*^©HJSJi5«8tc«fc4^7 -f > 
F y^-; F CDBf®l*C^>^> 0 1 8 t£H 7©^7-f>F 'J 

^<5f F^tSSSSWcJfAO/ct^SI^'rW®^, 19 « 
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SL HI lttHl 06DtttB^6^>Fu^*36W:9l* 

[0 0 4 1 ] S7CC^Tcfc^^C, C©^7 -f > F U-'* ? 

32*fflt^T*^>FUJU3 1 <fc*«*TC>*. fu 
IHRtfctffw 3 2«, v>KU;U3 1 *#ar*HW3 

i*5iit(c, W»3 2b©rtSCc«»a*©*C** 

1 SgftJPSfl 3 2 f (C^S^SIJ 3 2b #Jgj?R 3 ft. C CD* 
^§153 2 bKgM£P3 2 d*^Lr*2«ttil»3 2 
firO«ffil5T;»3 2 c*Ja«L/, *S7\SP3 2b, l&^SP 
3 2 dteJ:MfflS7v:§l$3 2 cTjtiB^^fiSSftTC* 
4. guia*ffl^SP3 2 cCDSSfidtc^, I£S^J:£*$J 

shram s 6 » * tB u tcmft 4xr & »jrsw s> 

£5itftfSS3 2 j #»«SftTt»*. 
[0 04 2] BtFie-7> FU;V3 1 tt, iBtt^rw 3 2 CD 
-MBUCCSSSft*-^^ FSB 3 lfi % ^ 9 FSP3 1 f 
frcajftSft, aittoKf^ 3 2^#il^ft-S^-r7 hg|53 

S153 1 f «ca»SSft4*S©»lH»3 1 b <t, 
JgJ»r«C<Dj| 1 JP35 3 1 b <b«SIHSr-*orK»fSP 
3 1 e^irl|g$n^3BS3 lmt, ftl ffiffi 
3 1 b J:9»B»c»fiS3ftft3l2iBB3 lei, 111 
W3 1 b£l#2jPSP3 1 ci©IB«:RW6ft?ta«P3 
ldiSfitt^. CCDSMSP3 1 v>FU^ 
3 105l#ffi**l«Ia(C»Ur^ffiK:jgjaESftT^ 
4. Sfc, Wt^Kf ^ 3 2(DSM3 2 d t v> F 
3 l <fcig««:v> f u;U3 i©gitffi**|piaK:»or 
dlWcM$ntl^ 0 fyfa®KSP3 1 efct, v> F 
UJU3 1 <D^/N!-C&£ 0 £/c v 17^TJ:^C, 3g 
tfcFfM 3 2tt«;i£l£MSP3 2 dC7)v> F lwU3 1 © 
*^*^&tt*4ftcfc 0 ^> F UJU3 1 CCfiM.sa^3 
1 d<Dv>FWU3 100tttc*f-r4««4ft©^«^ 

[ 0 0 4 3 ] mrlB^^^> FU<9 h^fcl^T, 
^KTcfcMc, W«^> FU;U3 1 CD-^? F8P3 1 f <D'& 
liSWf^ 3 2 CD^iCD^gf, X»K^iftSf 

5P 3 2 h ©aWji-COEd, Z 2 «0SKJ*£&S*>6 7 

to 044] cw^^c^r^ f y "< y b*m^~c, 

-m 



SMfflgSttr* 40 1 pBW^dJ: in 2 3P»*l«B"r £ 

5fr$\ B8CC7nT<fc5K:. »iSM*3*5j:tf*2ffl 
W4CD^SP3a, 4a^tt*r^3 2fcJ:C>Wr 
-f 3 2tc»iiU/cv> FU;U3 1 7>FUJl/3 14 

l^W3^J:L>'02^«4CD7\^rtili^^f : ^ 3 2 
©»2«tt«W3 2 ffCD^fjaiOIBCCttBRIBS^Dr 

[0 04 5 ] :*cc, 09tc^rf 7>F^3 1 

^I^St^a^iurv> FUJI/ 3 KDggg|S3 1 
d*WR#fw 3 2<DK*«3 2 dCCEEJSSi* M£g£ 
liteT4 0 CfttCctO^>FU^3 KDISMSP3 1 d^ 
h&Vttf? a 3 2 CDSHgB 3 2 d ©rtSU^^ f 3 Srfg 
m$&Z> 0 CO^f 3tG<J:D, SlSW3fcJ:iy f S2 
80* 4 ©^gp 3a, 4 a &t#fj£*r iSSttttf^ * 3 2 <Dgp 
^IST^ e ^Lt, v>FU;l-3 l©5l*!6*«3&s 
^C*<SC*ii*>«:, UT, *iaBt*3*J 

J:a f »2S|5tt4CD^:SP3 a, 4 a (DrtStaStfci^-f 3 

2 © £ (DNKDBRm S 4 . 

[0 04 6] C <Dt # Biria*fflS^:aJ3 2 c CDSffiWJK: 

eRflxrs»4xw*r*4iBl*8isp3 2 j 

<DX\ »2^»4a*«JiS-r*»F2aittBI»3 2&*S|K 
SLr*a^^!ft»ISft©^a8 3a, 4 a iBttfcKf* 
^ 3 2O^<fc©rB©EfilHS<DgSJ:0^#C^»^cK 

[0 04 7] Bi 1 0 tCTrcTJ: 5 ^9 ©tRSS*^ 

^C7> F u;U3 1 *3l*a*;£|ojate3K>TIKSI 

^ ^ wmim\ imn Ltcvm-c m 1 3 *$ ± 

»28PW4©K»3a, 4 aft)8t«tl{#f^ 3 2©SH 
2«t«BaiJ3 2 ffO^JBiOIBK^CTC^BdlBSKIJII 
2 JBtmSB 32g ©J^S U fcW»*S3flS* Ut^5 0 * 
/c, IS^f'^ 3 2CD7^>>>ei$3 2 h©«56«:Rtf6 
ft^:WKIH8U3 2 i tc<fc<? % 921RK(9feP3 2g©IS 

l»**3*J«tiy f »2eiStt4 iffltt^-f 3 2(Dm2^iK 
ffi%t>3 2 g titm^-f&o ^LX. 7>FW1CD^ 
>^ FS3 1 f OTJHfrK^-f 3 2©feB»CC^«T4. 

[0048] ^cc, m 1 1 cc^-r <t 5tc s no ©wss 

^f)Se>tcv> Fl/Jl/3 1 *3l*S*]£|SjaK:3|t,vCIR 
ttiK^-f 3 2©»UtttlH»3 2 f ^®s$-t±r 
^ffi^X^J Sr»7Sit. £6tC^> FU;b*3l*S* 
^aWll^KW3 1 eti^^CiJCj:^ 

[0 04 9 ] C(DH^SS<D^^-<> FU^<» h^CJ:ft 
tf, Sg^T^-f 3 2CD^<b»lSB*t3*5<t^2S|51vt 

4 cdt^sp <!: or B i {cHtn s *j a t ^ i :«t i att^f* 

# l SW* 3W^2 SP« 4 ifi&lblr Z c tifite 
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[0 0 5 0] «9tt^(c9lSm34sJ:Cfll¥2em 
©±. flBfciJt^rWtfcKfw 3 2±tmte$Mt<Dm 

tim&-tfi& < . us «. as $ n s ©t\ y ? h ©rr.^. 

[0 05 H 3 6te, K&mtittf? 4 3 2 ©a^nsiec 

atii^pfC^TSCD-C, Sft 1 8W3 ©/\§P3 aiS2 
SW4<D^S|54at*SSttW«:88S;Sti-S©f > 7\@53 
a, 4aKjfiUf*i*^rfe«6tt»«:*iaH5t3i»2ffl 

[0 05 2] $ 6K, r^'^^ KSXflJ jM»7 t^fctg 

XgJ K^7>F^3 1©?I*JS#^£ r#-7=^ 

m<icrfim$ii2>!&m&tj;< . *SISNpK:v> FUJI/ 3 1 (c 

v>FU;l/3 1 S#©3lo!S9^Kfc^ft^fc©£<£ffl 

[0 05 3] ftte, ^HJCDT"^ > F y ^ ? F #W L 
TUSBStK^-r-v 3 2 i-7> FU;l/3 1 £©8^53 2 
d, 3 1 d©JTJtttJ0 7©<fc5ft7— /"JJBttfiWK. 0 

i 2 ©j: 5 ttWfEnatt**ufc««©aa»3 2 d , 

3 1 diltWK 

[0 054] eUtfe*»C»T. SufBSgtt*^ -f ©3fcB»*ffi 

[0 055] BMESMKsX? 5 ■* tt. iiuiBJfl2 7t«*«G«- 
2 JSt^PSPtcfc » «fc SfiMi^Mif* 

CM^fflJiWtt^^-i ©*H£©IH©I8IHI©«SU: 

[0 05 6] ffieBRttStt. 7 >S?S|$©?tSHP 

tzmmt ?z><dx\ c©w«awp«:«t*)jKs©i**tb 

[0 05 7] SulB©iRg|5(i. lufa^*'? 1 ^77>^ 
Sgt^SBr&S <tT&©-r\ C©JStK»8P«c 

«to»s©tt*ai/as^*3a*w«:KJR-c#. pt^©5t 

[0 05 8] BtriBv> FUJU©^? FgPi-> + 7 FSi3<k 
©figtctii/ * 7 FSBSfeSSS <fc <3 /^©/h&SfcS'**** C 



[0059] 

[*!»©«*] «±©tt«39»6W?>3&'tt*P< *^98©^ 

tcteUT. l?iB-7> FU;U«. HylBStt^'f 1 ^ ©— ^SP 
KS«3n*^» F»i. KSHciWSSti. buIB 

atK^^tcjpasn*^*? f»£*«u taw? 

$n/c^2Wi. BulB^18§gPi^2ffig|5i©F^K:^ 
^£*2^£©nnKRtf6*ift3Hfe»<fc. SJIB^2 

^»©4a»ccR»te-7 7>j>»£*fliiL. arsassfeffl]^ 
ssp©sst*, wnawtRjKf 1 -* i»affl»e»<!:©«<tt 

gqi. 7-5>^SH5<t©S3 iti^D^fiCiCi^ai 

itsor, »**«K:^i;-ct»fcHiiHi*<c< L, Jraxti 
SCf«*WWit*»iQ: 5 C tifitz < . a^*i©STS^ 

©iwfi^^t < frfrzmticmm cx ^g^wtcag© 

k©#6* b ft »*MS*tf 5Ci#t«f4^^>K'J 

[006 0] WTK'v 9 FaiWtlMiS^T 1 ©«t 
©SBgifi, !KSffi»tS9$yS4RKSmff«S8P©SMXil« 
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